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WiiWTid cxxxi, 319 

Bacteria, Ciiantie> caused by, in iwtalde Waters exxiii, 601 

Baetcriolou>% Ib'cent Aihanccs in- M. V. Ball cxl, 340 

Bailey H adju>ta1)le-lmb Pullejs... cxx\1ii, 80 
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Buttery, Electnc, closed-circuit, Some Principles in the Construction of, etc. 

E. F. Northrop cxxxv, 223, 318 

New fonn of shmdard Cell Carl Bering cxxxi, 394 

portublt* Dry-cell. E. F. Northmp cxxxv, 223, 318 

Storage. Pedro G. Salom..... cxxxvi, 321 

Chloride, Herbert Llqyd cxxxvi, 306 

Report on. cxxxviii, 241 
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BotUeahlpa, Amor Protection for beavy Guns. W. C. Foley. ..cxxxvii, 469 

Bearing, Mmmm* fldldnbrieatlng. Cofeman Sellers cxxxii, 406 
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Birkinbine, H. P. Obituary Notice exxii, 3 'i' 

Bishop, Joachim. Obituary Notice exxii, 3h6 

Bi&miith, Delicate Test for.''... cxxv, 340 
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Technology, Recent Progress ia S. F. SadUer. cxxxvil. 

Theory, The Progress of. Persifor Frazer ....exxxi, 241, 321, i 

Chemistry of Tannins exxx, 1 

Recent Progress in. H. Carrington Bolton exxii, 3 

synthetic, Debt of Medical and Sanitary Science to. Sw P. Sadt- 
ier — cxxvii, J 

Chenoweth’s electric Conduits. Report on cxxviii, 2 

CbevreuI - ...exxi, l 

Ch^ey Wm. A. Depth of Focus in pbotogmphic Lenses cxxix, 4 

Constant Focus and depth of Focus in photographic 

LiCnsGS «•••*«• iw..... **•••. ......cxitvm, 3 


Chicago Drmnage-eanaL E D. Smitih — ..cxxxix, 400 

Ctorfumt-bark Tannin. Henry Trimble cxxxlil, 407 

Extract, A Hite ColorfroDi. T. O. Pahner cxxadv, 336 

-wood Tknnin. Henry Trimbte.- cxxxii, 303 
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by i: oerroly?!'! cxxxix, ^ 

!N*o\ (. i >mi»oun‘l of C irbon ami. Stnith ^ Keiler .cxxvii, t 

Xonu.J, ill !si>nne Wiite.s near Phii.ideiphiu. Reuben Haines, 

cxxxvii, 1 

e^*.. Preparation of, in Kipp's Apparatus cxxy, 

Wehloii-Pei'biiiey Pr<w*e‘<a tor. cxxvi, ^ 

Chloropliyi., Aetion ot* Liylii on exxi, i 

and gel itiiie-oromide PI 'te-^. F. E. Ivet cxxv, ^ 

A liana 1 cxxvi, ‘ 
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riiin t, Piodue’ioii oi Indigo in cxxvi, i 
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Cliroinie A* al, Aiilsyilroim..... cxxii, t 

C Uroniite. Ovulation of, by tin* eleetiic Current Edgar F. Smith cxx\ii, t 

Am.Iy^> of a. *B Pemberton. Jr cxxxi, t 

rhromimii eha»nde, Taiior DeiiMiyof. cxxvii, i 

Chronograpb. Tunhig>tork. I^reeKion in the Use of. W. L. Webb cxxxiv, * 

Ciiieiniudi-Ciomgton U.nlw.fy Jirldge cxxvii, ] 

Citie.**, Heating bj S e mi. Cn w. E. Emery cxxv, ] 

UapM Transit in. L, M. flaupt cxxv, 

Cisrit* Aeid in <'ows’ Milk cvxvii, 3 

C ity Avenue Bridge. Sefmylktll See Ih e/y/e 

Clamer's Protvsft for cleaning und coating Metals, Report on cxxvi, 

Cltnfying Oils by permanganate of Potassium .cxxiii, ^ 

Ciciuniig Xickel-vvare .cxxxix, i 

Cleveite, Disi'overvof Helium in . cxxxix,^ 

Climate, Moditkutlon of Plant'^ by cxxii, f 

CliM'ks, Electne, < ontaet-nmker f«’ir. Louis II. Spellier cxxi, S 

Clutch-hokt, Hurts IIe|H»rton cxxx, i 

Coal, Anlhnieite, in Bucks Conn y, Peiiiia. Jos. W. Richards cxxxviii, 

near Perkiumen Creek, Penna. O. C. S. Cartei?....exxxviii, 1 

Elec'trf 'ity dire<*tly from. A. H. Bucherer. cxxxix, J 

Field, Southern Antliraidte, Early Exhaustion of. Henry A Was- 

muth cxxv, ] 

Production in cxxvii, 1 

-storage. J. M. I><Klge cxxxiii, 1 

-tar, Constitution of. Alfred H. Alien... cxxii, i 

Bifitillation. Samuel P. Sadtler cxxi, 94, 3 

Cobalt and Cop|>er, Alloys of cxxi, 

Niekel, Researches on cxxvii, i 

Mitrate. an Antidote for cyanide Poisoning cxxxix, ^ 

Coefficient of Effiux from an Orifice furnished with a short Pipe. J. P. 

FrlzeU.M ...a . ...a ...a .....a... a.... .... .. .. . .cxx!! *■ 

CoefiklentB, Temperature, Determination of. E. S. Wiilyoung *.*^ 3 

Coffee, Analysis €ff.. cxxiii, I 

A r-Tf-TTr. »i — r.-— - . Ill I r -1. ntl . .. t .ill,. .1 JJ . j j.,. ..... *...«.•• .CXXVit 5 

Coina^f Action of the institute on Appointment of a Joint-committee, * 

cxxxvii t 

Coincidences. Two remarkable astronomical. L. D’Anria cxxvi! 5 

Coke, Change in the physical Proper^es of, made in the by-product Ovens. 

James J. Fronheiser cxxxv, 

Indnstary, Development of, by Utilisation of the By-products. 

Leistlkow-Wasmutb...*.. ..cxxxv 

Utilisation of the Bye-pr^ucts of tha Bruno Terne. 

exxxil, S 

-oven Gases, Benzenes from. Lange. cxxix, s 

€e|lodloii, Sabstitating G^tine for, in Photo^lSiy, Report on Dr. Mad- 
doat'a Invention cxxviii, S 
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Colloid Precipitates, Filtration and Purification of- <‘xx%ii, 

Colloidal cupric Sulphide exxv, 

Color, lilac, from chestnut Extract. T. C. Palmer ex\xi\. 

of Water, The. Desmond FitzGerald and Wm. E. Fo>s .cxxxriii, 

Photoirraphy. F. E. Ives cxxxi, 1 : exxxii, Hit'S; exxxvii, 

-tone Photography, Correct, etc. Fred. E. Ives cxxii, 
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Matter of the Dahlia cxxiii, 

young Fustic cxxiii, 
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b. C. Hooker cxx\ii, 

Colt's new na\'y Revolver, Report on o-xxix, 

Columns long, Note on. Wm. Cain cxxh, ,*i2, 

Columbus, An inglorious,,... cxxi, 

Combustion, Retarding cxxiii, 

Cometary Sj>ectrum cxxii, 

Committee on Sciences and the Arts, Reports of. Se** F, nhJiiin f/.Mtitut . 

Index to Reports, isy4-lMJ0. m- 
cxxx. 

Composite Photography applied to the Identification of Handwriting. 

Persifor Frazer cxxi, 

Composition of Bronze of Japanese magic Mirrors cxx\i, 

liquid Ammonia of the Tnide. H. v. Strombeck, cxxxi v, 

“ Magnolia** Metal, H. G. Torrey. (*xxxiii, 

natural Gas, Report on. Francis C. Phillips cxxh . J41, 

Compound Dikes, The most economical Cross-section of. L. D’Auria, cxxv. 

Engine. kSee Engine. 

Locomotive, Development of. W. B. LeTan. cxxvii, 

Locomoti%’es. See Euginef*. 

Compounds of Alcohol with Water. cxxv, 

Compressed Air, A practical Consideration of. Wni. L. Saundtr^ cxxxiii, 

for burning Oil as Fuel. W. S. Collins cxx-xi\, 

Compressibility of, Oxygen, Hydrogen, Nitrogen, and, Air cxxviii, 

Conard, Thos. P.. Election of, to the Board of Managers exxxvii, 

Conduit, The Piiiiadelphia Traction Co’s. Joseph C. Wagner. cxxv, 

Conduits, electric, Chenowelh’s, Report on... cxxUii, 

Conflagrations in Cities. C. J. II. Wo<jdbuiy .....cxxxii, 

Congress, International astronomical cxxiv, 

geographical, in Paris cxxvi, 

Connecting-rods and Couplers, New Constructions of the Force of Inertia 

of, etc. F. J. Klein cxxxii, 1^2, 

Constant-current Dynamo, The Theory and Design of. H. S. Carhart, 

exxxvii, 140, 

-shunt Method for the Measurement of continuous Currents. 

C. W. Pike cxxxiii, 

Constants of Ammonia. H. von Strombeck. - cxxx, 

Constituents of a Solution, Partial Separation of, by Expansion, by rise of 

Temperature. J. W. Mallet. cxxv, 

Construction and interior Arrangement of Buildings to be used as Theatres. 

C. J. Hexamer- cxxxiv, 

Continuous Girder, The, etc. C. H. Lindenberger...... cxxxi, 3»h 

Cooling of conducting Wires in Air and Vacuum cxxii, 

Copper, American refined, Analysis of. H. F. Keller., cxxxvlii, 

and Cobalt, Alloys ot. cxxi. 

Manganese, AHot — cxxi, 

bromide, Double, in Photogwhy. ...cxxvii, 

from Mercury, separating by Etectrolyma. Smith A Frankel..cxxvli, 

mining in tt^e UnitM States. C. Kirchhoff., exxxvi, 

temper^ Eureka C<Mnpany% Report on- .cxxx, 

Tubes, Elmore’s Process for maiding, by Electro<depositicm-.. .cxxv. 

Com Cane as a Sugar Plant P. L. Stewart- ...exxxvii. 

Extracting OH and albumlcmns Matter from, Report on F. V. Greene’s 

Process for cxxi, 

Oorema, solar, Phot^rapby - «... cxxiii. 

Omrrosion, Gesner’s ftoeess of protecting Iron from. H. Hanpt. cxxv, 
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Cf^rrusiou of steam Generators, On a little known Cause of ..cxxiii, 77 
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Corrosive Sublimate, Ilvdrocyiuiide of Mercury in place of cxxvii, 235 
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Cost of Power at N*iagara cxxxix, 477 

O ♦ttoii Fd »er, The. Thomas Pray, J r. cxxviii, 241 

-sef*d Oil Industrial Tses of. Bobt. Grimshaw. cxxvii, 80, 191 

Coupling. Shaft-, A simple and effective. J. H. Cooper c^, 392 

Court of Patent Appeals. C3oax, 343 

Cowles' Electric Furnace, Composition of certain Products from. C. F. 

Miiberv cxxii, 271 


Cows* Milk, Citric Acid in cxxvn, 138 

Crane, traveling. The modem, A. E. Outerbridge, Jr cxxxv, 247 

Crematory for incinerating the Bodies of the Dead. M. L. Davis cxxix, 432 
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of awarding... cxxxvi, 320 

Fund, R^rt on the Condition of. Frederick 

Fraley. cxxvii, 408 
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cxxxvi, 80 

Sam'l Sartain as Trustee, 

cxxix, 851, 432 

S. Lloyd Wiegand as Trustee, 

cxxvii, 491 

Resignation of Fred*k Fraley as Trustee, 

cxxix, 351 
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Wasmuth. cxxv, 141 

Crucible. Siemens* electric cxxv, 475 

Crucibles of Blast-furnaces. John M. Hartman cxxiv, 401 

Cryolite, fused, Specific Gravity of. J. W. Richards cxxxviii, 51 

Cr>’stals, Formation of by Diffusion cxxiii, 496 

General Method of the Formation of cxxiii, 496 

€ube-icc, Van der Weyde’s. cxxxviii, 79 

Cudbear. Detection and Estimation of Magenta in.. cxxvii, 73 

CujMjlas for melting Pig-lron. Gouvy-Durfee cxxvi, 425 ; cxxvii, 1 

Cupric Sulphide, Odlofdal cxxv, 75 

Curiosities in early Electnotlmrapentics. E. J. Houston cxxxiv, 402 

Current, Currents. See Mddrk Current*, EUelricity, 

Meter, Electrical. George Forbes cxxiv, 449 

-meter Observations, Rej^rton. G. L. Martin... cxxv, 340 

Cusps of the gear-tooth Curve, Geo. B. Grant cxxviii, 208 

Catting glass Tubes, Sure Method of. cxxiii, 76 

Cutch and Gambler. Henry Trimble. cxxvi, 417 

Cyanide Poisoning, Antidote for. ....cxxxix, 395 

Cyclostyle and duplicating Apparatus. Report on cxxv, 325 

Cylinder Comiensation in Steam Engines, The Law of. L. D'Auria cxxi, 373 

Cylinders for succes^ve expansion Engines, Sizes of cxxvi, 258 
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Daguerre, Portntit of, presented l^Mrs. O. H. Willard cxxiii, 66 

Dahlia, yellow and red, Coloring Matter of cxxiii, 416 

Daxnbose, Identity of Inosite and cxxv, 77 


D-Arsonval Galvanometers, Recent Improvements in. K. S Genung, ^ 

cxxxv 63 

Davis* Method of incinerating the Bodies of the Dead cxxix’, 432 

Harvey cxxviii, 362 

Death by lilectridty, Muscular Contractions following. E. J. Honston, 

Decomposition of hakmui Hydrides of Oxygen in Sunlight .?Ss:v’ 160 

petroleum Kaphtha hy heating..... cxxv, 257 
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Delany*s System of fast Telegraphy cxl, 472 

sj-nchronous-nmltiplex Telegraphy. KeiN»rt f»n exxi, ai2 

Report on Paul La Courts Protest against Awani to, 

^ cxxiv, 

Delaware and Raritan Rivers, Ship-eanal connecting (Philadelphia-Xew 

York Canal). L. M. Hanpt cxxxiii, 172 

River, Channel of at Philadelphia. E. F. Moodv exxi, 7B 

Removal of Islands in * cxxvi, 3,19 

Depth of Focns in photographic Lenses. W. A, Cheyney exxix, 47u 

Depretz’s electric Furnace cxxv, 127 

Developer, Hydroquinone as a, in Photography cxxv, 338 

Developers, photographic, new exxviii, 492, 493, 494 

De T oe*.s underground electric Conduit exxxvii, IGO 

Derivatives obtained from Monochlordinitrophenol and the Bases of the 

aromatic Series Edgar F. Smith exxviii, 156 

Desiccation of Gases cxxiii, 45*9 

Diacetyl and some of its Derivatives. Harrj' P. Keller. cxxvii, 302 

“ Diagraph,** An improved duplicating Machine cxxxvii, 480 

Diamide or Hydrazine exxiv, 240 

Diamond-drill, Use of by the ancient Egyptians. W. F. Durfee exxx, 318 

Diastase, Origin of exxi, 223 

Diazotype Process of photographic dyeing and printing. John Car- 

butt cxxxi, 484 

Didymium, Decomposition of exxi, 

Diffraction of Sound. W. Le Conte StevenB« cxxvii, 445 

Dikes, Compound, The most economical Cross-section of. L. D’Auria,..cxiv, 483 
Dilatation and Compressibility of Water or the Displacement of its maxi- 
mum Density by Pressure. E. H. Amagat exxviii, 477 

Disconnecting Device, safety, for trolley Lines. Johnston’s cxxxvl, 319 

Discovery of America, Fourth Centennial of cxxxiii, 69 

Disinfectant, Oxynaphtoic Acid cxxv, 3.:i6 

Distillation, fractional. New Apparatus for.. cxxv, 160 

Division of a Set of Weights. Most rational cxxiii, 76 

Double Stars, New cxxiii, 491 

Douglierty Railroad signal. Report on. cxxvi, 335 

Dougherty’s type-writing Machine^ cxxxvii, 86 

Downward-draught Furnaces. C. A. Lozano and H. F. T. Erben..cxxiv, 375, 423 

R^ly to Galioupe’s Criticisms. C. A. 

Lozano - cxxv, 413 

Drainage Canal, Chicago. ...cxl, 238 

E. D. Smith...... czxxix, 400 

Draper (Henry) Memorial.. cxxiv, 33 

Drawing Process, The Flow of Metals in the. Oberlin Smith exxii, 321 

Technical Training, etc., Value of in the Public Schools. Edward 

Combes exxviii, 309 

Driving-wheels, locomotive Hammer-blow of. W. E. Lockwood cxxxi v, 494 

Drinking Water, The use of galvanised Iron for conveying, etc. Reuben 

Haines exxx, 393 

Brown’s Method for Phosphorus in Iron and iSteeL Modification of. G. L. 

Norris cxxix, 72 

Druidic^l Remains in Pem - cxxii, 472 

Dry-cell, A new portable. E. F. Northrup. cxxxv, 223, 318 

Duplicating Apparatus, The Cyclostyle. Report on cxxv, 325 

Machine, Kmmbhaar’s improved cxxxviii, 486 

System. Edison’s Mimeograph, Report on exxvU,asi 

Durfee’s hydraulic vacuum Pump and Blow-pipe cxl, 311 

Durham house-drainage System. Exhibition of exxviii, 320 

Duty-trials of a Pumping-engine built by ’The Geo. F. Blake Mfg. Co. for 

the City of Newton, Mass. Peabody 4b Dean cxxxv, 167, 327 

Dye and tanning Material from Catechu cxxiii, 494 

Colors, artificial, Analytical Tables for the qualitative Examinatoi 

of. Weingartner-Zetter .cxxv, 76 

Dyeing, A Revolution in. B. L. Chase - exxx, 377, 437 

with ChlmxiphyH cxxiv, 397 

Dyestnff, Yellow, from gallic Acid cxxiv, 79 
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^ cxxxiii, 328 

Pvnama* Eief'triclty, Deve'.opraent ot. Wm. Dennis Marks cxxi, 175 

Dviiaiiiics, urapliical. The iSubnonnal in, I. P. Church cxxxii’, 23 
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cxxxiii, 497 

Design of, Gr. S. Dunn, 
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cxxxvii, 140, 209 

Largest Brush. R. H. Thurston cxxii, 263 

Machinery, Law of the Variation of the E. M. F. of a 
W eatinghouse Dynamo. Searing and Hoffmann . . .cxxviii, 93 
EMachines, Franklin Institute Tests of, Carl Hering...cxxii, 448 

Dj'namometer for hiiiail Motors. John Hoskin cxxxi, 489 

Tatham’s.... cxxii, 377 
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Earth. How it is Measured. J. H. (rore exxxiv, 358, 415 
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Eggs, Salindic Acid for preserving cxxvii, 255 

Civilization, Dawn of. Get). St'dikovitch cxxiii. 341 
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cxxxii, 461 

Sulphides by. Edgar F. Smith exxx, 145 
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Mteiisuiement of. C. W. Pike cxxxiii, 476 

Currents, high-voltage, Oil iis an Insulator for. David Brooks, cxxxi, 491 
Induction Coils and Induetion of. Eiihu Thomson, 
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R J. Houston exxxiv, 71 

PolyphasetL Paul A. Winand exxxiv, 312, 388 

Dischariees, Action of. on pure Nitrogem cxxiii, 422 

Foige, IJsi% a saline Solution as Resistance. Burton's Process, 

cxxxvii, 169 

forging; Borton^s System,. cxxxii, 320 
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Furnace, Calcium carbide, A new Product of the, 

cxxxix. 72, l;i9, 2d2, 321 
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Electro-ehemicul Actlnometer cxxvi, 416 

-chemistry, Recent Advances in. Jos. W. Richards cxxxix, 361 
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Ellipsograph, A new. Geo. B. Grant cxxii, 301 
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Steam, Compound, To detennine the Sizes of Cylinders for suc- 
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Explosives, nigh, in Warfare. F. M Ikirber. cxxxi, 117 
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Flash-light for insfointaneous Photography^ cxxv, 76, 263 
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Forging, electric. Burton’s system cxxxi^ 330 

rolling and shaping Metals, by electric Heat. Geo. D. Burton, cxxxi, 400 
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Secretary’s annual Reports of scientific and mdustnal 
Progress. See F briotry 

Secretary’s Reports, Abstracts. See **f 

Date %auijht 
Sections. 

Chemical Section, Monthly Pri»ceeding^ of, December, 

188S, to May, 18''9 cxx^ii, 

Monthly PriKjeedings of. June to 

No\eml>er, iss9 cxxviii, 

Monthly Proceedings of, December, 

to May, inyo cxxix. 

Monthly Proceedings of, June to 

November, cxxx, 

Monthly PriKjeeding". of, December, 

18\Hn to May, 1891 cxxxi. 

Monthly Proceeiiings of, June to 

Novemlier, 1891 cxxxii, 

Monthly Proceedings of, December, 

1891, to May, 1892 cxxxlll, 

3Ionthly Proceedings of, June to 

Novemlier, 1892« cxxxh, 

Monthly Proceedings of, December, 

1892, to May. 1^93 cxxxv, 

Monthly Proceedings of, June to 

November, I89;t cxxxvi, 

Monthly Proceedings of, Dei*ember, 

1893 cxxxvii, 

Monthly Procee^lings of, June to 

November, l89i>. cxxx. 

Monthly Proceedings of, February, 

1891, to May, 18i»l cxxxi, 

Monthly Proceedings of, June to 

November, 1891 cxxxii, 

Monthly Proceedings of, December, 

1891, to >£ay, 1892 cxxxiii, 

Monthly Proceedings of, June to 

Noveml>er, 18{>2. cxxxiv, 

Monthly Proceedings of, December, 

1892, to May, 1893.. cxxxv, 

Monthly Proceedings of, June to 

November, 1893 cxxxvi, 

Monthly Ihxiceedings of, November 

to December, 1893. cxxx\1i, 

Oi^anization of approved at the 
Stated Meeting, December IT, 

1890. cxxxiii, 

Section of Bngineen and Smd ArthiUctc, 

Monthly Proceedings of, September 

to November, 1893. cxxxvi, 

President’s Inaugural Address,.exxxvi, 
Smohe^zmisance, Abatement of, Committee appointed, 

exxxi, 

State Weathee Sektice, Flans submitted for tlie 
Organization ot.^ -.^.^exxiv, 


78 

478 

380 

80 
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Fbakklin institute, state Weather Service. Text of the Act of Legisla- 
ture establishing...... ....cxxm, 24T 

System of Screw-threads, Correspondence relating to, 

cxxiii, 261 

Tests of Dynamos, Practical Deductions from. Carl 

Hering cxxii, 448 

Thanks to Mr. Frederick R Ives. 

Tote of Thanks to Gen. A. W. Greeley, Capt. H. H. 0. 
Dunwoodv and Sergt. T. F. Townsend of the Signal 

Service, iJ. S. A cxxx, 416 

Wm. Sellers, Action -of Institute on his Resignation^ 

from the Board of Managers cxxxvii, 160 

. and Am. Railway Master-Mechanics* Assoc*n, Report 
' of joint Committee on the Hammer-blow of locomo- 
tive Driving-wheels, etc cxxh, 295 

Freeboard, A practical, easy Way of determining and comparing. A. Bod, 

cxxxviii, 367 

Freezing Point of Ethylene. cxxv, 78 

K Olszewski cxx\uii, 396 

Freight-train Bnike, the Westiiighoase, Trials of cxxv, 164 

Fresh-Watnr Wells of tlie Atlantic Beach, Notes on. Peimfor Frazer.. .cxxx, 229 
Frictiun, internal. Distribution of, in steam Engines. R. H. Thurston..cxxvi, 370 

Relation of vapor Density, etc cxxii, 124 

of non-cnndensing steam Engines. R H. Thurston cxxii, 419 

Phenomenal J4»hn H. Cooper cxxxi, 375 

Prom Mine to Furnace. John Birkinbine cxxxv, 269, 376 

Fuel-gas and its Applications. Arthur Kitson cxxxii, 424 

System of the Amerit^an Gas-furnace Company, Report on..cxxxviii, 321 

Oil Cbas. B. Dudley cxxvi, 81 

Fumark* Acid, Synthesis of cxxix, 338 

Furnace, downward-iiraft. Boiler Test with. F. E. Galloupe..... cxxv, 114 

Electric, Depretz’s cxxv, 127 

Iiontin’s. cxxv, 130 

Napier’s cxxv, 376 

New PriKiucfs of the .cxxxix, 72, 139, 232, 321 

Production of Aluminum and Its Alloys in the. Eugene 

A Cowles... cxxi, 111 

Funiaces, Blast, Crucible of. John M. Hartman. cxxiv, 401 

Notes on. J. M Hartman cxxxiv, 132 

Cupola-, for Melting Pig-iron. Gouvy-Durfee .cxxvi, 426 ; cxxvu, l 
Downward-draught. C. A. Lozano and H. F. T. Erben cxxiv, 375, 423 
R^Iy to Galloupe’s Criticisms. C. A. 

Aiozano cxxv, 413 

Electric, Some early Forms of. Edwin J. Houston, 

cxxv, 27, 127, 300, 376, 475 ; cxxvi, 64, 215 

Watt*s cxxri, 216 

Werdennann’s cxxri, 64 

Gas-. Reichbelm’s.. cxxxvii, 480 

Fused Salts. Specific Gravityof some. J. W. Ricliards cxxxviii, 51 

Fuses, electric, Telephonic Tests of.... cxxii, 301 

Fustic, young, Coloring Matter of cxxiii, 78 

Fu>tfu taniiiae.. cxxiii, 78 


G 


Gadolinium Oxide, Equivalent of. cxxiii, 422 

Gallic Acid, New Te^tfw. cxxvii, 296 

Tellow Dye-stuff from*...... cxxiv, 79 

of Tann in, Oxidation of cxxx, 157 

Galium chloride, Vapor Density of. cxxvii, 235 

Galvanic Battery. See mtkry. 

G^anized Iron, On the use of for artesrian Wells and for Conveyance of 

Water. Reuben Haines cxxx, 393 

Galvanometer, ballistic. A new. E. G. WBlyonng cxxxiv, 474 



Galvanometers, d’Arsonval, Recent Improvements !n. X. H. Genung, 

CXXXV 6*1 

Galveston Harbor Problem. L. Haupt cxxxii’ 275 

Is deep Water assured at? cxxvii, 146 

Gambler and Cutch. Henry Trimble cxxvi, 417 

at Singapore .cxxx, 2*^ 

Gantler’s Method of estimating Tannin. Heim' R. Proctor. cxxix 420 

Garbage, L tilization of. Bruno Terne r. cxxxv l’ 221 

Gardiner Lyceum, the first Trade-school in America. J. H. Cooper exl, 275 

Gas-burners, Governor-burners, etc. Wm. P. Gerhard, 

„ . cxxxvii, 328, 408 ; cxxxviii, 21 

Engines. See Engines, 

Furnaces, American Gas Furnace Company’s, Report un cxxxviii, 321 

Reichhelm’s... cxxxvii, 480 

-light, Lungren’s incandescent cxxxii, 40»> 

natural, and Oil, Drilling for, near Philadelphia. O. C. b. Carter, cxxxviii, 230 

Composition of. Francis C. Phillips cxxi\. 241, 358 

Gaseous and liquid States, Graphical Expression of the lielations between, 

cxxiii, 180 

Gases, Absorption of, by Petroleum cxxvii, 138 

and Yapors, Electric Conductivity of cxxiii, 238 

Desiccation of. cxxiii, 49^ 

liquefied, New Method of measuring the Heat of Taporization of. 

Mathias-Isherwood c.vxix. 293, 29T 

Gauge, Automatic Micrometer, for rolling-mill Work. Robt. B. Haines. Jr.. 

cxxxv, 42 

Edson's pressure-recording, Report on cxxxvii. 241 

for rolling metal Plates, Haines’. cxxxiv, 494 

Gear-teeth, Limiting Diameter of describing Circles for Teethed annular 

Wlieels. A. K. Mansfield cxxv, 328 

Chas. W. MacCord cxxv, 413 

Limiting Numbers of, A Disclaimer by Professor MacCord, 

cxxv 327 

Strength of. Sam’l Webber. exxx, 2255 

-tooth Curve, Cusps of the. Geo. B. Giant cxx\ lu, 208 

-wheels, On the Design of. L. F. Rondinella cxxxvii, 288 

Gearing, Experiments on Transmission of Power by. Wilfred I(ewis,.<*xxii, 97 

Gears, Efficiency of the Teeth of. Geo. B. Grant cxxiii, 370 

Interchangeable. Report on Pratt & Whitney System cxxU, 139 

Grelatine bromide of Silver. Celluloid as a Substitute for Glass in Photog- 
raphy, as a Support for. John Carbutt« cxxvi, 478 

Films, insoluble, as a Substitute for Glass in Photography... ..cxxvi, 162 

made insoluble by Formaldehyde cxxxix, 893 

Substituting, in place of Collodion in Photography, Report on Dr, 

Maddox’s Invention. cxxviii, 233 

Gelatinous Silver chloride. Lee K. Frankel cxxxvi, 157 

Generators of Electricity, Pyro-magnetie, etc. Carl Bering... cxxiv, 278 

Geographical Congress, International, in Paris.... cxxvi, 163 

Geological Map of Europe cxxv, 423 

Survey, The United States, A broader Field for. Persifor 

Frazer cxx\1, 2U3 

Grermanium, New ^urce of. cxxv, 336 

New Element... cxxiii, 423 

Gibbon dnplex street-railway Track, Report on. exxxili, 417 

Gilsonite, Utah, Investigation of. Wm. C. Day... cxl, 221 

Girder, continuous, etc. C. H. Lindenbcrger. ....cxxxl, 30, 176 

Girders, Bow-, joints, General Theory of. E. A. Werner. cxxv, 387, 485 

Glaciers, Swiss cxxfi, 66 

Glass Bricks, Falconnier’s. cxxxvn, 400 

-making. O. Hanford Henderson... exxiv, 190 

New Optical, and apochromatac Lenses. E. Abbe... cxxiv, 75 

Silvering.^.. - - cxxxix, 393 

Tubes, Sure Method of cutting »»....*cxxlii, 76 

Wired-, Shuman’s. Report oil. cxxxvn, 161 

Glycerol, Alcoholic Prodncts of Fermentation of. cxxv, 186 

Goetz-Mitchell System of anchoring Beams in Buildings, Report 0 B..«xxxfi, 328 
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Gold, Atomic Weight of cxxiii, 423 

Bullion, Use of Cadmium in assaying. C. Whitehead cxxxii, 365 

Electrolytic Determination of. Edgar F. Smith cxxxi, 299 

Silver and, in base Metals, Mattes, etc., an improved Method of 

determining. Cabell Whitehead cxxxiii, 470 

Thin Films of cxxx\iii, 228 

Good Hoads, The Movement for. L. M. Haunt cxxxv, 1 

Government technical oi scientific Bureails, Kesolutions asking Congress 

to reform. L. M. Haupt cxxv, 172 

Graff, Frederic, Obituary Notice of cxxix, 517 

Gramophone, Description of. Emile Berliner cxxv, 506 

Etching the human Voice. E. Berliner - cxxv, 425 

Notes on the. E. Berliner ......cxl, 419 

Graphical Expression of the Helations between the gaseous and liquid 

States cxxiii, 180 


Interpolator exxm, 603 

Method, applied to the Study of the continuous Girder. C. H. 

Liodenberger.. cxxxi, 30, 176 

Representation of the magnetic Field. E. J. Houston..cxxxiv, 76, 240 
Graphics of the Efficiencies of the Steam-boiler. E. H. Thurston.... cxxxviii, 161 

-engine. R. H. Thurston... cxxxviii, 81 

Gravity-return System. E. P. Holly. cxxxvil, 320 

Gun, Pneumatic dynamite. E. L. ZalinskL oxxvii, 328, 408 

Guns, Armor Protection for, in Battleships. W. C. Foley* cxxxvii, 469 


M 


Hffimatokrit, an Instrument for separating the white from the red Blood- 

corpuscles. J udson Da land cxxxvi, 204 

Hsematoxylin, Action of Chlorine on. Macfarlane & Clarkson cxxix, 247 

Products of the Reduction of cxxvii, 72 

Hagemann^s Anemometer. G, E. Curtis .....cxxiv, 185 

Hailstorm at Philadelphia Oct. 1, 1889. Edwin J. Houston cxxvii^ 360 

Hailstorms. W. P. Tatham.. cxxvii, 437 

Haines* automatic micrometer Gauge for gauging the Thickness of Metal 


Hull Process for Aluminum cxxviii, 320 

Halogan Hydrides, Decomposition of by Oxvgen in Sunlight cxxv, 160 

Hammer-blow in Locomotives. W. H. Booth.... cxxiii, 47 

of locomotive Driving-wheels. W. E. Lockwood cxxxiv, 494 


Report of joint Commit- 
tee, Am. Rwy. M. M. 
Assoc*n and Franklin 


Institute cxxii, 295 

Hammond Typewriter, Exhibition of cxxx, 416 

Report on cxxx, 337 

Handwork, Drawing, etc.. Value of teaching in the Public Schools. Ed- 
ward Combes cxxviii, 209 

Handwriting Identification of, by the Application of the Principle of 

composite Photography. Persifor Frazer. cxxi, 123 

Harbor-bar Improvements. L. D*Auria cxxviii, 224 

Lewis M. Haupt... cxxviii, 23, 294 

Hart’s Clutch-hoist, R^ort on cxxx, 343 

ozokerite, parafnne, etc.. Flasks, exhibited cxxxi, 240 

Harvard College Observatory cxxiii, 603 

Harveyized nickel-steel Annor-plate, Trials of, by the Bethlehem Iron Co., 


cxxxiv 333 

Heat, Atmospheric, Utilisation of cxxu, 43 

of Formation of Fluorides J. W. Richards ftiryvi, 477 

Vaporization of liquefied Gases, New Method of measuring. 

Mathias-Isherwood cxxix, 293, 297 

liquid carbonic Acid near its critical Point. 

Mathias-Isherwood cxxix, 297 

Photography. Fred. E. Ives., cxxiii, 227, 249 
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Heaters, electric, Prize for cxl, 314 

Heating and smelting with Water-gas cxxiii, 244 

Yentiiation of large Buildings. A. R. Wolff cxxxviii, 45, 116 

public Buildings. Thos. Elkinton cxxviii, 107 

Cities by Steam.- Chas. E. Emery cxxv, 199 

Substances in glass Tubes underpressure. H, Pemberton, Jr., cxxxi, 388 
Heliochromoseope ; a new optical Instrument for reproducing Color in 


Heliochromy. Fred. E. Ives cxxvii, 54, 140 

Abney on. Fred. E. Ives cxxviii, 339 

Prof. Lippmann’s. F. E. Ives cxxxii, 275 

Heliometer, The Tale, and its Work. Wm. L. Elkin cxxiv, 318 

Helium, Discovery of, in Cleveite cxxxix, 4T8 

Helme, William, Obituary Notice of cxxvi, 155 

Hexamer's Fire-extinguisher for Malt-mills, Report on cxx ^ ii, 295 

High Explosives in Warfare. F. M. Barber cxxxi, 117 

-frequency Currents, Physiological Effects of. E. J. Houston.. cxxxi v, 71 
-water Line, Law of Elevation of, in the various Cross-sections of 

tidal Rivers, etc L. D’Auria cxxxi, 350 

Him, Gustav Adolph, Presentation of commemorative Medal of. cxxx, 496 

Historical Sketch of the Franklin Institute. The Secretary. 2Iay Sup pit*- 

ment cxxxix, 

Hoist, Clutch-, HarPs, Report on cxxx, 343 

Teal’s portable, Report on. cxxviii, 302 

Hollerith electric tabulating System, Report on cxxix, 300 

Holmes’ Lubricant-bearing. Coleman Sellers cxxxii, 405 

Report on. cxxxii, 401 

Hopeine cxxiii, 499 

Hops, Poisonous Properties of cxxiii, 419 

Horse-power, Steam, What does it cost? Thos. Pray, Jr cxxix, 478 

Horse Shoe, an improved cxxxix, 158 

Hough knitting Machine. G. M. Eldiidge cxxx, 329 

House-drainage Traps, McClellan’s Apparatus for preventing the unseat- 
ing of by Siphonage cxxvii, 248 

How the Earth is measured. J. H. Gore cxxxiv, 358, 415 

Hudson River, Proposed suspension Bridge at New Tork cxxxii, 480 

Hnebl Method with Lard-oil, Percentage of Iodine absorbed. Reuben 

Haines cxxxii, 67 

Hyatt pure water System, Report on cxxvi, 71 

Hydraulics, Loss of Head in. Irving P. Church cxxiv, 351 

Report on current-meter Observations. G. L. Martin cxxv, 340 

Hydrazine, Diamide or .’ cxxiv, 240 

Hydrides, halogen, Decomposition of, by Oxygen in Sunlight cxxv, 160 

Hydrocarbons, Commercial Synthesis or the. F. Wyatt cxxxix, 232 

Hydrocyanic Acid, New Reaction for small Quantities of cxxiii, 241 

Hydrogen and Barium peroxides. Lunge cxxix, 341 

Company, Process of protecting Iron from Corrosion cxxv, 418 

Compounds, Liquefaction and Solidification of cxxiii, ISO 

iodide, Preparation of. cxxvi, 260 

peroxide, Solution of cxxxix, 309 

phosphide, Generating. cxxv, 338 

silicide, Formation of, as a class Experiment cxxiii, 499 

sulphide, Action of, on metallic Amines. Smith and Keller, cxxx, 481 

Hydrographic Work of the IT. S. Navy- ^ Wyckoff cxxi, 349 

Hydroquinone as a Developer in Photography cxxv, 338 

“ Hypothesis ” or “ Assumption.*’ Pliny E. Chase cxxii, 300 


I 

Ice, On the Groveth and sustaining Power of. P. Yedel cxl, 355, 437 

Impact of Water upon plane Surfaces. Yerification of Weishach's Theory. 

W. C. Smith, Jr., an<f FranMin Sheble.. cxxiv, 257 

Improvement of Sabine Pass, Correspondence between Prof. Hanpt and 

Capt. Turtle cxxvi, 137, 140, 246 
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Improvement of the Port of Philadelphia. Lewis M. Haupt cxxiv, 321 

tidal Eivers. Lewis 31. Haupt cxxiv, 264 

Incandescent-arc electric Light. Ct. W. Walker. cxxxix, 240 

gas-light, Lungren’s cxxxii, 400 

electric Lamps, Eeeent Tests of. W. P. Tatham cxxi, 149 

Small cxxii, 80 

Westinghouse’s cxxx\1i, 80 

Indeterminate Multipliers for the continuous Girder. C. H. Lindenherger, 

cxxvi, 465 

Index to Eeports, Committee on Science and the Arts, 1834r-1890. November 

Supplement cxxx. 

Indian industrial Products cxxx, 237 

Indigo, Production of in China cxxvi, 502 

Indium chlorides. Two new, etc cxxvii, 235 

Induced Currents, etc. Elihu Thomson cxxxii, 81, 240 

Experimental Analogue for Direction of. L. E. Eondi- 

nella cxxxi, 391 

Induction Coils, and Induction of electric Currents. Elihu Thomson, 

cxxxii, 81, 240 

Inertia, Xew Construeti<'ns of the Force of, in Connecting-rods and 

Couplers. F. J. Klein cxxxii, 192, 288 

of reciprocating Parts, Effect of, in modifying tlie Force trans- 
mitted to the Crank-pin. Francis E. Jackson cxxii, 161 

Inorganic Foods. X. A. Kandolph cxxii, 274 

Inosite cxxiii, 498 

and Dambose, Identity of cxxv, 77 

Insect Yision.. cxxii, 130 

Insects, Proposed Investigation of the Mechanism of the Flight of. 

E. Muybridge. - cxxxiii, 80 

Insoluble Eeagents, Physiological Action of. cxxv, 261 

Instantaneous photographic Exposures, Determining the absolute Time of, 

cxxvi, 162 

Photography, Artificial Light for cxxv, 76, 262 

Insulating Talue of Oil for high-voltage Currents. David Brooks, 

cxxxi, 491 

Insulation, Electric .cxxiii, 492 

Inttrrchangeable Construction in Mechanism, History of. W. F. Durfee, 

cxxxvi, 413 ,* cxxxvii, 44, 118 

Gears, Keport on the Pratt & Whitney System cxxii, 139 

Interior Arrangement and Construction of Buildings to be used as 

Theatres. C. J. Hexamer. cxxxiv, 43 

Conduit & Insulation Co., System of house and underground 

Wiring. E. H. Johnson, 

cxxxi, 169 

^ „ Eeport on cxxxi, 161 

Internal Friction in steam Engines, Distribution of. E. H. Thurston, 

^ ^ cxxvi, 370 

Eelation of vapor Density to. cxxii, 124 

International Astronomical Congress cxxiv, 74 

Electrical Exhibition, Glimpses of. Edwin J. Houston 29 

Eeport of Examiners, Section SI, 

Steam Engines. {Supplementlxt'BQh- 

ruary jN'umber) cxxi, 

Eeport of Examiners, Section XXII, 
Meteorological and other Eegisters. 
Section XXIX, Educational Appa- 
ratus. Section XIII, Apparatus for 
high E. M. F. (Supplement to 

March Humber) cxxi, 

E^ort of Examiners, Section XXTT ^ 
Eailway signaling Apparatus, etc. 
(Supplement to January Humher), 

cxxi, 

Eeport of Examiners, Section XXTTT, 
Electro-medical Apparatus. (Sup- 
plement to May Kumher) cxxi, 
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International Electrical Exhibition, Eeport of Examiners, Section XXTI, 

Applications of Electricity to artistic 
Effects, etc. Section X3CY, Appli- 
cation of Electricity to musical Ap- 
paratus. iSuppli me tit to May 


ber) cxxi, 

Geographical Congress in Paris exxvi, 163 

Interstitial Space. T. D. Paret cxl, 117 

Invention, the Law of. Horace Pettit cxxxviii, 433 ; cxxxlx, 20 

Iodide of Starch, Blue <*xxv, 78 

Iodine monochloride cxxiii, 72 

Percentage of, absorbed by Lard-oil in the Hiibl Method. Eeuben 

Haines cxxxii, 67 

Tapor Pressure of cxxiii, 72 

Ions, Migration of the. Geo. F. Stradling. »cxxxv, 387 

Iron and Steel, Determination of Phosphorus in cxxiii, 495 

Microscopic structure of. F. L. Garrison cxxiii, 181 

Production in the U. S. in 1894 exxxix, 479 

Cast-, Influence of Aluminum on. Keep, Mabery & Vurce exxvi, 220 

chloride, V'apor Density of cxxvii, 235 

in Bone-black, Hotes on. Bruno Terne exxxiii, 291 

Increase in the Consumption of cxl, 478 

Nickel or Magnetite, Magnetic Properties of, affected by Tem- 
perature cxl, 157 

Iron Ores of the U. S. John Birkinbine exxvi, 190 

Table of the relative Y alue of. John M. Hartman cxxiv, 395 

Pig-, in the IT. S., Development of the Mfr. John Birkinbine, 

cxxxii, 337, 413 

Mfr. in the U. S., Center of. Edward Atkinson exxxiii, 146 

Protecting from Corrosion, Gesner’s System. H. Haupt exxv, 418 

Irrigation. A. B. W yckoff. - cxl, 241 

Progress of, in the U. S exxxix, 310 

Isochromatic Photography cxxiii, 246 

Contributions to. F. E. Ives exxv, 479 

Beport on F. E. Ives* Process ....cxxii, 2J^0 

Isolation of Fluorine. A. E. Tutton exxv, 314 

Ives’ portable projecting Lantern, Keport on cxxix, 230 

I^ins’ seamless Tubes, Exhibition of cxxix, 364 


J 

Japanese magic Mirror. F. E. Ives exxv, 24, 264, 324 

Mirrors, Composition of the Bronze of exxvi, 500 

Jet, liquid, Reaction of a. J. Burkitt Webb - cxxiv, 144, 463 

Jetties, Improving Estuaries by. Lewis M. Haupt exxv, 306 

Johnston’s Rail-bond cxl, 464 

safety disconnecting Device for TroEey lines exxxvi, 319 

Joints, Riveted-, in Boiler-shells. W. B. LeYan exxxi, 252, 335, 460 

Jones, Thomas P., Founder of the Journal, Biographical {Sketch of. Fran- 
cis Fowler. exxx, 1 

Joule's Equivalent, A Computation of. R. H. Thurston exxxiii, 289 

Journals, electrical, A list of. Carl Hering exxxvi, 77 

Jove’s Autograph. W. N. Jennings exxxiii, 77 

Julien System of electric Transmission. Pedro G. Salem cxxiii, 476 

Jupiter, Periodic Yariation of Spots on cxxiii, 339 


K 


Keyboard for Pianos, von Janko’s. 

Keying for Machinery, Woodruff’s System. .. 

Kino, Liquid 

Kipp’s Apparatus, Prep^tion of Chlorine, 
Kobellite from Ouray, Col., Compoaition of. 
Koyl’s parabolic {Semaphore, Report on 


S Oo and Oxygen in. 
H.F. Keller. 


.cxxxiv, 494 
...exxv, 171 
....exxx, 319 
... exxv, 78 
.cxxviii, 148 
.cxxviii, 81 
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L- 


Lactates, Metallic, Uae of in Electro-^atinp: cxl, 480 

Lance’s Method of utilizing oil-cloth Wa^te, Keport on cxxvi, 334 

Landslide, Banger to a Bridge on the X. Pac. R. K. from cxxxi, 340 

Lantern, Ives" portable, Pteport on cxxix, 230 

Lapachic Acid, Derivatives of. S. C. Hooker. cxxxi, 61 

Hooker and Greene cxxxi, 56 


and its Derivatives, Constitution of. Hooker and Greene, 

cxx\iii, 142 

Lard Oil, On the Percentage of Iodine absorbed by in the Hiibl Method, 

Reuben Haines cxxxii, 67 

Latent Heat of Taporisation of some very Tolatile Substances. Chap- 

puis-Isherwood cxxix, 110, 113 

Latitude, Determination of computing Places of Stars for, cxxvii, 272 

LaufEeu-Frankfort electric Power-transmission, Tabulated Results oL.cxxxiv, 167 

Law of Invention. Horace Pettit exxxviii, 433 ; cxxxix, 20 

Variation of the theoretical Amplitude of tidal Oscillation, etc 

L. D’Auria cxxxi, 350 

Lead, Alloys of with Sodium. Greene and Wahl cxxx, 484 

-coatzng^Metais, Report on the Ajax Metal Company’s Process ...cxxvi, 73 
Leakage of Return-current from electric Railways, Corrosion of under- 
ground Pipes by cxxxvii, 400 ; exxxviii, 78 

Least-squares, The Method of, applied to the Development of Functions. 

17* Ann 


F. Gilman cxxxvii, 438 

Leather, Tanning, Report of 3Ianchester Exhibition exxv, 258 

Lens, Parv’in’s tele-photo. J. F. Sachse. cxxxri, 214 

Lenses, Apochromatic, Xew optical Glass and. E. Abbe cxxiv, 76 

Photographic. Constant Focus and Depth of Focus in. Wm. A. 

Cheyney. cxxviii, 356 

Depth of FOCUS in. W. A. Cheyney cxxix, 470 

Lewis. Hen^ Oar\ill, Obituary Notice of. cxx\1, 154 

Liclbaek’s vibrating Engine cxxvi, 337 

Life-sa>ing Service, The. Horace L. Piper. cxxxiii, 1 

Light, Action of, on Chlorophyll exxi, 164 

and other liigh-frequency Phenomena. Kikola Tesla, 


CXXXVI, 1, 81, 161, 241, 321, 401 
Lighthouses for the Illumination of maritime Coasts. E. A. Gieseler-cxxiii, 1 

Lightning-arresters. A. J. Wurts cxxxix, 439 

Report on exxxviii, 247 

-flash, Photography by a. Edwin J. Houston exxi, 221 

Photographs of. W. X Jennings....cxxvi, 491 ; exxx, 80 ; cxxxiv, 387 

Lilac Color from chestnut Extras t. T. C. Palmer. cxxxiv, 386 

Lime-kiln Gases, Use of, for Recovery of Sulphur in alkali Waste. Alex. 

M. Chance cxxvi, 261 

-light, The ether-oxygen. F. E. Ives exxv, 28, 80, 339 

Limits of scientific Inquiry. H. Hensoldt..... cxxxi, 358 

Limiting Diameter of describing Circles for Teeth of annular Wheels. 

Albert K. 31ansfield exxv, 328 

Ohas. W. MacCord exxv 413 

Numbers of Gear-teeth. A Disclaimer. Chas. W. MacCord, exxv, 327 

Lindenthal’s proposed Bridge over the North River at New York exxv, 163 

Linotype Machine, Report on cxxix i 

Lippmann’s color Photographs. F. E. Ives cijxii’ 275 

Liquid Oxygen and Nitrogen exxn, 471 

Liquids, compressed, On the Dilatation of, particularly Water ....cxxviii, 193, 477 

Locomotive, American, Evolution of. M N. Forney. cxxii 241 

lieetric csll m 

Locomotives. Se^Bugi/teK exxv, t© 

Logarithms, Solution of a Problem in. N. Hill cxl 130 

Logwood Extracts, Testing of. T. C. Palmer. ' ...cxx\ii* 316 

extractive Matter of. Action of Chlorine on. Macfarlane & ’ 
Clarkson cxxix, 247 



Loiseaii, Emile Francois, Otatuary Notice cxxii, 304 

Longstreth, Edward, Foundation of the “*3Iedaiof ilerit,*^ announced, 

cxxx, 32H 

“ Medal of Merit,” Begulations for the Award of. 


Lontin s electric Furnace cxxv, 130 

Loss of Head in Hydraulics. Irving P. Church.... cxxiv, 351 

Lowe Water-gas. Report on cxxiii, 159 

Lowe’s Improvements in Spinning-mules. G. 31. Eldridge exxix, 264 

Lucigen, a new industrial Light. Alfred Shedlock exxix, 264 

Lumiere-Lippman Color-photographv. F. E. Ives exxxvii, 16 

Luminiferous .^ther, the. De Vulson Wood cxxii, 226, 463 

Lusti-e, metallic, Cause of cxxvi, 419 
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3Iachine designing. John E. Sweet cxxv, 

3IacCoy’s pneumatic Tool, Report on cxxtiii, 

Magellanic Premium, Award of to L. M. Haupt cxxv, 

3Iagenta in Cudbear, Detection of, etc exxvii, 

Magic 3Iirror, Japanese. F. E. Ives cxxv, 24, 264, 

Mirrors, Japanese, Composition of the Bronze of. cxxvi, 

3Iagpesium, Action of on tlie Vapors of the Alcohols. Keiser and Breed. 

cxxxix, 

cMoride, anhydrous. Preparation of exxvii, 

Flash-light for instantaneous Photography cxxv, 76, 

for Illumination cxxii, 

melting Point of...... cxxii, 

Magnetic Field, An early Conception of. E. J. Houston exxxlii, 

graphical Representation of. E. J. Houston cxxxiv, 75, 

Properties of Hon, Nickel and Magnetite affected by Tempera- 
ture cxl, 

Rotation of aqueous 3Iixtures cxxiii, 

Magnetism, induced, Ewing’s Theory of. Henry Crew cxxxii. 

Terrestrial and solar Statistics cxxiii, 

*‘3Iagnolia” Metal, Composition of, H. G. Torrey cxxxiii, 

Malt-mills, Hexamer’s Fire-extinguisher for, Report on exxvii, 

3Ianchester Ship-canal and its Moral. L. M. Haupt...... exxxvii, 80, 

Manganese Bronze, Exhibit of Products made by B. H. Cramp & Co...cxxxi, 

Copper and, Alloy of exxi, 

metallic, Preparation and Properties of. Chas. Bullock-.cxxviii, 

New Process for the 3Ianufacture of. Greene-Wahl cxxxv, 

Steel. H. 31. Howe cxxxv, 114, 

Mannesmann System of rolling steel Tubes, Remarks on. S. L. Wiegand, 

cxxxi, 

3Iannesmann's Method of rolling Tubes from the solid Bar cxxx, 

Manufacture of Pig-iron in the United States, Development of. John 

Birkinbine cxxxii, 337, 

Manures, etc., Potassain cxxv, 

Marine Propulsion, Oram’s System of. exxi, 

Marks’ artificial Limbs, Report on exxvii, 329 ; cxxxvi, 

3Iarksmanship, Applications of Electricity to. O. E. Michaelis cxxiii 17, 

Martin fire-proofing Process. Arthur Beardsley. cxxv, 

Remarks of Mr. Nelson cxxxiii, 

Mattes, Improved Method of determining small Quantities of Silver and 

Gold in. Cabell Whitehead. cxxxiii, 

3Iaximum Density of Water, Displacement of, by Pressure, etc,, etc. E. 

H. Amagat. ...................cxxriii, 

Measure, A natural Scale and. John H Cooper, cxxv, 

of Electro-magnetism, The Ampere-centimeter, Carl Hering, 

cxxxiv, 

Measurement of continuous Currents, On the Use of the constant-shunt 

Method for. C. W. Pike - cxxxiii, 

Measurements, electrical, Commercial Wm. A. Anthony... cxxv, 
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Meat Preservative, A new— Preservaline ” Bruno Terne cxxxii, 370* 

Mechanical Equivalent of Heat (Joule^s Equivalent). P. H. Thurston exxxm, 289- 

Deteimination of, by a new Method. A. 

Perot cxxxiii, 55, 93 

Mechanism of the Pocket-watch. H. E. Duncan cxxxix, 81 

Medal, Elliott Cre&son. See Fninliin Institute. 

Resolution prescribing Manner of awarding-cxxxvi, 320 

“Medal of Merit,” Foundation of, by Edward Lonastreth cxxx, 328 

Megabasire from Colorado, Analysis of H. F. Keller cxxviii, 153- 

Megohm Hesi'^tance, A new Form of. R. W. Davids cxxxi, 311 

Meigs Elevated-railroad. Francis E. Galloupe cxxi, 7o, i39, 199, 2G3 

Report on. George Stark cxxili, 141 

Melting Point of Magnesium cxxiii, 499 

Members of Franklin Institute, List of, October 1, 1888, 

cxxvii, January Supplement 

Mercury, Action of, on Platinum. J. M. Crafts cxxvi, 419- 

and Copper, separating by Electrolysis. Smith and FrankeL. cxxvii, 469 

Distillation and Purification of. cxxiii, 494 

Electrolytic Determination of. Edgar F. Smith cxxxi, 297 

Separation from Zinc, A ickel and Cobalt Smith and 

Frankel cxxix, 238, 239 

hydrocyani<le, to take the Place of corrosive Sublimate cxxvii, 235^ 

Purification of. J. M. Crafts :...exx\i, 416 

Mergenthuler’s Linotj-pe Machine, Report on cxxix, 1 

Metallic Lustre, Cause of. cxxvi, 419 

Oxides, New Process for reducing. Greene-Wahl cxxxv, 453 

reducing Agents. H. F. Keller cxxxviii, 306 

Metallurgical Arts, at the Paris Exposition. F. L. Garrison, 

cxxix, 353, 499 ; cxxx, 26, 97, 266 

Metals, alkali, Behaviour of at high Temperatures .cxxvii, 133 

Burton’s Method of heating by tne use of a liquid Resistance, 

cxxxvii, 159 

difficulty-reducible, Experiments on the Reduction of. A. J. 

Rogers cxxviii, 486 

Flow of, in the drawiim Process. Oberlin Smith cxxii, 321 

Specific Heats of. J. W. Richards. cxxxvi, 37, llG, 178 

Toxic Properties of exxv, 261 

Meteoric Dust, Report on cxxi, 263 

Meteorological Observatory cxxiv, 158 

Meteorology, A Contribution to. W. P. Tatham cxxvii, 437 

Popular Errors in. Cleveland Abbe cxxiii, 115' 

Recent Advances in. Wm. Ferrel : cxxiii, 169 

Some American Contributions to Meteorology cxxvii, 104, 176 

Meter, Current-, Observations (hydraulic). G. L. Martin. exxv, 340 

Meters, Electric-, Forbes’. Edwin J. Houston cxxiv, 435 

Methylorange and Phenolphthaleln as Indicators in Titration. Marv B. 

Breed cxxxv, 312 

Microscope, Mode of illuminating opaque Objects cxl, 480 

Microscopic Structure of Iron and Steel. P. L. Garrison cxxiii, 181 

Microscopical Structure of car-wheel Iron. F. Lynwood Garrison cxxii, 108 

Micro-Photography cxxiii, 246- 

Miethe’s improved tele-photo Lens. John Oarbutt cxxxiii, 240, 334 

Migration oi the Ions. Geo. F. Stradling....... cxxxv, 387 

Milk, cows’. Citric Acid in cxxvii, 138 

-sugar. cxxiii, 421 

Mimeograph, and duplicating System, Edison’s, Report on cxxvii, 381 

Mine Gases, Shaw’s Apparatus for detecting cxxvii, 80 

Mineral Springs of the TJ. S. Albert C. Peale cxxiii, 71 

Production of the XT. S., 1893-94 cxl. 79' 

Staristics (British), cxl. 391 

Mineralogical Notes cxxiii 245 

Mining Anthracite, Importance of Tunnels and Cross-cuts in. Henry A. 

Wasmuth exxv, 141 

Mirror-gauge. Jos. Bepker. cxxxvii, 42 

Japanese magic. P. E. Ives exxv, 24, 324 

Composition of the Bronze of .....cxxvi, 66(> 
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Mitchell, Joseph Ea^tbuni, Obituary Xotiee of. exxv, i 

“ Mitb ” Process. W. F. Durfee cxxii, i 

Modern Conceptions of Electricity. Louis Duiietin exxx, 

Moissan’s Method* of isolutinsr Fluorine cxxv, J 

Molasses, “Petragit,” a new Explosive from cxxvii, ! 

Molecular Weight of aluminum Compounds cxxvii, : 

Weights, Raoult s Method for. cxxv, ^ 

Molybdenum, Atomic Weight of. Smith and Mans cxxxvi, 4 

Molybdenyl-chloride, Action of ammonia Gas on Smith and Lenher, cxxxvi, ] 
Molybdie Acid, Action of haloid Acids in gas Form on. Smith and Oher- 

holtzer. cxxxv, - 

** Moment of the Momentum,” A Deduction fi% m the Principle of, in the 

Case of Turbines DeYulson Wood cxxin, 

Monoehlordinitrophenol and the Buses of the aromatic Series, Derivatives 

obtained from. Edgar F. Smith. cxxvii i, ] 

Monument, An interesting cxxii, : 

Moon’s Mass, A new Method to determine, etc. L. D’Auria cxxiii, ;i3l, 

Morrison Observatory cxxiv, 

Mortars of Portland Cement, Permeability of cxxvii, * 

Mosquitoes, Destruction of young Trout by cxxiii. 

Mother-of-pearl, Imitation of cxxxix, i 

Motor. See Steam, Gax, EJteinc-motorfi, 

' without Fuel ; and the 2d Principle of Thermodynamics. H. 

Melmer..- cxxxiv, 

Motors for electric lighting Plants, Trials of cxxvii, 

Pyro magnetic and Generators. Carl Hering. ?! cxxiv, 

Multi-cylinder or compound Engine, Philosophy of. R. H. Thurston. cxx^pi, 

Municipal Engineering. Lewis M. Haupt. exxviii, 

Muscular Conteetion following Death by Electricity. E. J. Houston..cxxix, 

Mushroom developed in human Saliva cxxii, 

Myrobalans, Experimental Cultivation of in S. Australia exxx, 

Mystery Gold cxxii, 


Kails, Wire- and Cut-, Tests of. R. 0. Carpenter. cxl, 387 

Kapier’s electric Furnace cxxv, 376 

Kative soda Deposits near Laramie, Wyoming. Pemberton-Tucker... cxxxv, 52 

Kational public Works (Correspondence) cxxyi, 244 

Katural Gas, Report on. F. C. Phillips... cxxiv, 241, 358 ; cxxvii, 138 

History in elementary Schools. H. Hensoldt cxxix, 17 

Scale and Measure, A. John H. Cooper. cxxv, 133 

Kew York City Aqueduct. A. C. Chenoweth.. cxxix, 135 

Harbor, ElectricaUy-lighted Buoys in cxl, 313 

-Philadelphia Ship-canal, Proposed. L. M. Haupt cxxxiii, 33 

Resolutions of the Franklin Institute 

concerning.... cxxxiii, 159 

Section of the Institute proposed exxx, 329 

Niagara Falls, Cost of Power at cxxxix, 477 

Plans of the Cataract Construction Co. Coleman Sellers, 

cxxxi, 480 

Power-plant, Present Condition and Cost of cxxxix, 228, 477 

Utilization of the Power ol Coleman Sellers. cxxxii, 30 

Nebulae, Number of Stam in our cxxiii, 172 

Nicaragua Canal cxxvi, ^ 

Geo. W. Davis cxxsuv, 1, 109 

H. C.. Taylor.. cxxvii, 32, 81 

G. W. Sherwood ........cxxxix, 426 

Nicaraguan Woods— Rufus Flint Introduction by R. El Thurston, 

„ CXXIV, 2S9, 294 

Nickel, Cobalt and, Researches on cxxvii, 2^ 

-steel Armor-plate, Trials of by tbe Bethlehem Iron Co cxxxiv, m 

-wara Cleaning - cxxxi^ ^ 

Night-signal Lantern, OatmaWs exxm, 503 
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55‘itrates in natural Waters, Kapid Method of estimating. S. 0. Hooter, 

cxxvii, 61 

Water, On a Source of Error in the Determination of, etc. 


G. H Bartram exxxi, 385 

Xitro-benzol, Eeduction of by Sunlight cxxiv, 79 

Nitrogen and Oxygen, Liquid cxxii, 471 

chloride. Yictor Meyer OKxvi, 498 

Estimations, rapid, Apparatus for cxxiii, 418 

Group, New Element in the cxxxix, 235 

©f Coal, etc., Obtaining Ammonium chloride from cxxvii, 134 

pure, Action of electric Discharges on cxxiii, 422 

Non-maguetizable Balance amd Hair-spring for Watches— Paillard*s. 

Ed\\1n J. Houston cxxv, 161, 238 

North-Atlantic, Pilot Chart of the. Everett Hayden cxxv, 265, 446 

Biver at New York, Lindenthal’s proposed suspension Bridge...cxxv, 163 
Novelties” Exhibition, 1885, Report of Judges.. .cxxii, 71, 141, 227, 310, 395, 473 
Nugent, Eugene, Obituary Notice of cxxxv, 385 
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Oak Wood, Tannin of. cxxiv, 398 

Oatman’s night-signal Lantern cxxiii, 503 

Obituary Notices. Barnabas H. Bartol cxxv, 499 

H. P. M. Birkinbine cxxii, 302 

^ Joachim Bishop cxxii, 306 

Rachel L. Bodley cxxvi, 69 

J ames Curtis Booth cxx\1, 67 

David Brooks cxxxii, 7 5 

Cyprien Chabot cxxix, 68 

Pliny Earle Chase cxxiv, 229 

Eugene H. Cowles cxxxiii, 404 

Robert A. Fisher cxxxvii, 56 

Frederick Augustus Genth cxxxv, 448 

John Howard Gibson cxxxviii, 157 

Frederic Graff cxxix, 517 

William Helme cxx\i, 155 

Henry Carvill Lewis cxxvi, 154 

Emile Franqois Loiseau cxxii, 304 

Otto Ernest Michaelis cxxix, 523 

Joseph Eastbum Mitchell cxxv, 327 

Eugene Nugent cxxxv, 385 

William Pettit cxxvii, 294 

Charles J. Shain cxxxiii, 403 

Louis H. Spellier cxxxii, 353 

Thomas Dsticfc Walter cxxvi, 404 

John J. Weaver cxxxii, 158 

Joseph Zentmayer cxxvi, 483 

Observations on Ferro-tungsten. Wm. H. Wahl cxxxiv, 470 

Observatory, astronomical, The Morrisson cxxiv, 75 

Harvard College cxxiii, 337 

Meudon cxxiii, 489 

. Meteorological cxxiv, 158 

Ocean Lmei-s, Regular Speed of cxxxix, 476 

Ohm, Value of the cxxi, 150 

Oil and natural Gas, Drilling f#r, near Philadelphia. 0. 0 . S. Carter, cxxxviii, 230 

as an Insulator for high-vdtage Currents. David Brooks exxxi, 491 

Fuel, The Aerated Fuel Go’s System. W. S. Collins cxxxiv, 266 

Oil, Cotton-seed, Industrial Applications of. Robt Grimshaw...... cxxvii, 80, 191 

-cloth Waste, Lance’s Method, Report on„ cxxvL 324 

Fuel-. Chas. B. Dudley. cxxvi, 81 

Lard-, Percentage of Iodine absorbed by, in the Hiibl Method. 

Reuben Haines cxxxii, 67 

Sardine-. cxxiii 73 

Stilling Waves with. T. F- Townsend .V.*.’."” cxxiiL 424 

Townsend’s Apparatus. cxxiv, 42 
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9?|» ofin ammonia- gas Compressors, etc. H. v. Stromheck. cxxxiii, 297 

uus, Uanfymg, by permanganate of Potassium exxiii, 42o 

Essential exxiii, 73 

Fats and, The Methods of Testing. E. MaiiiiaiL cxxx'vi, ;'*76*, 433 

Oleomargarine. G. C. Caldwell cxxxiv, I9n 

01sen*s Testing-machine. S, L. Wiegand cxxxi, 158 

^ _ Report on cxxxi, 81 

Onmihus Line on Broad Street, Philadelphia cxxix, 431 

Optical Glass, >*ew, and apochromatie Lenses. E. Abbe cxxiv, 75 

Illusion exxiii, 414 

Oram s System of marine Propulsion exxi, 425 

Ordnance, Heavy, The Present Development of in the United States. W. 

H. Ja<mes.... cxxxvi, 19, 98 

Organs, Electric, at Paris Exposition cxxix, 461 

O^berg System of making iron and steei Castings exxi, 471 

Otto Gas-engine, Test of an. Kidwell and Keller cx.xix, 115 

Outerbridge*s Method of carbom>ing Fabrics and obtaining Casting'; 

therefrom. Report on cxxiv, 389 

Oxidation of metallic Arsenides by the electric Current. Lee K. Frankel, 


^ cxxxii, 451 

SUver. exxv, 199 

Sulphides by the electric Current. Edgar F. Smith exxx, 145 

the gallic Acid of Tannin exxx, 157 

Oxidations by the electric Cun*ent. Edgar F. Smith cxx\ii, 313 

Oxides, Metallic, Process for reducing by means of Silicon. Greene 

and Wahl cxxxv, 453 

P-Ox.Yhenzoie Acid, Action of from As, 0» and EXO, upon. Edgar 

F. Smith “ exx\1ii, 488 

Oxygen and IMitrogen, Liquid cxxii, 471 

etc., Preparation of, in Kipp’s Apparatus exxv, 78 

Commercial Production of. R. t Chase cxxvii, 319 

Decomposition of halogen Hydrides by, in Sunlight exxv, 160 

Oxy-naphtoic Acid as a Disinfectant r exxv, 356 

Ozocerite, Utah. Alfred 27. Seal exxx, 145 

Ozone, Boiling-point of exxv, 78 

K. Olszewski cxxviii, 31(6 

Delicate Reagent for exxiii, 417 

from Plants exxi, 272 
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Paiilard’s non-magnetisable Watch. Edwin J. Houston exxv, 161, 238 

Palladium, Determination of by Electrolysis. Smith and Keller exxx, 233 

Palmer’s Car-starter. cxxviii, 407 

Panama Canal, the cxxvi, 341 

“ Pantasote ” Leather. E. H. Outerbridge cxxxiii, 415 

Paraf&ne Bottles, Hart’s, for hydrofluoric Acid, etc cxxxi, 240 

Occurrence of, in crude Petroleum cxxvii, 479 

Paraphenylendiamin, a new photographic Developer cxxviii, 494 

Paris Exposition, 1889 cxxvi, 500 

Chemical Notes cxxix, 255 

Electric Exhibits at cxxix, 394 

Report on the metallurgical Arts. F. L. GaiTi>on, 

cxxix, 353, 499 ; exxx, 26, 97, 266 

Particle, "The, in a rotating Tube Irving P. Church cxxiv, 224, 351 

Parvin’s tele-photo Lens J. F. Sachse cxxxvi, 214 

Patent Appeals, A Court of cxxix, 343 

-law Amendments. G. H. Knight cxxxiv, 248 

Oface, U. S., History of elec&ical Art in the. C. J. Kintner, 

exxi, 377 

Patents, Desirability of publishing Abridgements of same by the U. S. 

Patent Office. S. L. Wiegand cxxix, 352 

Path of a Projectile. F. Gilman ......cxxxii, 267, 391, 476 

Pavements, Street-, A Study of. Lewis H. Haupt - cxxviii, 440 
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Pea Patch Island. Delaware River, Dyke at the Head of. L. D*A.uria, 

cxxxiii, 328 

Pelton Water-wheel. J. H. Cooper cxxxix, 80 

Report on ; Cxl, 161 

Pemberton’s Method for phosphoric Acid, Comparison of with the official 

Method. F. Bergami cxxxvii, 129 

Pemberton’s Method for phosphoric Acid, Comparison of with the official 

Method. Day <fc Bryant cxxxvii, 394 

Pennsylvania Railroad passenger Trains, Steam-heating of. Theo. N. Ely, 

cxxx, 367 

State Weather Service, Monthly Reports, Bulletins, Charts, 


etc. See Monthly SujipiemenU. 

Pepys’ electric Furnace cxxv, 22 

Permeability of Cements and Cement-mortars. Hyde and Smith cxxviii, 199 

Perpetual-motion Machine, The Redheffer. Henry Morton cxxxix, 246 

Persian Rugs, antique, 3Ianufacture of. H. Endemann cxxxvi, 218 

Petragii a new Explosive from Molasses cxxvii, 235 

Petroleum, Absorption of Gases cxx\ii, 138 

crude. Occurrence of Paraffine in cxxvii, 479 

Deposits of Baku, Reported Failure of. cxxviii, 395 

:2s aphtha. Decomposition of by heating cxxv, 257 

Origin of. Engler. cxxxvii, 400 

Russian cxxiii, 252 

i7otes on. C. Engler. cxxiii, 76 

and American, Samuel P. Sadtler cxxv, 364 

“sludge” Acid, Utilisation of cxxvi, 260 

Petroleums, Sulphur-, of America. C. F. Mabery cxxxix, 401 ; cxl, 1 

Phenol-phthalein and Methylorange as Indicators in Titration. Marv B 

Breed cxxxv, 312 

-sulphonic acid Method of determining Nitrates in Water, A 

Source of Error in. G. H. Bartram cxxxi, 385 

Philadelphia as a Seaport. F. A. Mahan cxxj^tiii, 186, 272 

Omnihub Line on Broad Street cxxix, 421 

Port. L. K Haupt cxxxiii, 33 

Inomrovements. Lewis M. Haupt cxxiv, 321 

Reading Terminal Elevated-railroad cxxvi, 496 

Reed-Wilson, 


cxxxi, 79 ; cxxxii, 480 

Traction Co’s Conduits. Jos. C. Wagner cxxv, 135 

Underground Railroads in. Lewis M. Haupt cxx\i, 448 

Railway proposed for. cxxv, 263 

Water supply, Condition of. S. C. Hooker, 

cxxvii, 390, 474 ; cxxviii, 66 ; cxxix, 411 

future. Rudolph Hering cxxiii, 30 ; cxxiv, 139 

Phelps’ induction Telegraph, Report on cxxii, 47 

Philosophy of the compound Engine, Its Theory and its Limitations. R. 

H. Thurston cxxviii, 463 ; cxxix, 59, 122 

Pliosphates of the World. F. Wyatt cxxxviii, 330, 412 

Phosphorescence, vital. Photography by cxxiv, 239 

Phosphorescent Calcium sulpjiide cxxiii, 418 

Substances, Photographing with. Fred. E. Ives cxxii, 465 

Phosphoric Acid, citrate Method for, etc. F. Bergami cxl, 139 

Determination of. H. Pemberton, Jr. cxxxvii, 304 

Pemberton’s Method of Titration compared, etc., 


CXXXVII, 126, 129, 138, 304, 394 
and the official Method compared. 

Day and Bryant cxxxvii, 394 

and the official Method compared. 

F. Bergami...,. cxxxvii, 129 

^ ^ volumetric Method for determining..... cxxxvi, 362 

Phosphorus in Iron and Steel, Determination of ...cxxiii, 495 

Rapid Method for determining. G. L. 
Noms. ... cxxix 72 

Photo-engraving, New photo-intaglio Process. L. E. Levy -V. cxxxiv* 335 

Photographic Enlargements for preparing Sketches for, 


cxxv, 76 
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Photograph of the human Eve by Flash-light cxxvi, 102 

Photographic Notes cxxiii, m 

Novelties. John Carbutt cxxxiii, sn-i 

Plates, Color-sensitive. Fred. E. Ives cxxii, 44 

, Process, New, without metallic Suits cxxx, 485 

Photographs of Lightning. TT. N. Jennings..cxxxiv, ;i8T; cxxvi, 491 : cxxx, 

Stars and their Spectra exxi v, 33, 72 

^ , stellar Spectra cxxiv, 33 

Photography, Abney on Heliochromy. F. E. Ives exx\1ii, 339 

Abney’s Method of determining the Density of Negatives, 

cxxiii, 5' in 

Advances in. F. E. Ives exxv. 345 

Amateur, in its educational Eelations, Chas. F. Biimes, 

cxxvii. 337 

by a lightning Flash. Edwin J. Houston cxxi, 221 

means of phosphorescent Substances, A preliminarv 

Communication. F. E. Ives cxxii, 472 

vital Phosphorescence cxxiv, 239 

Chlorophyll and gelatine-bromide Plates. F. E. Ives cxxv, 479 

Color-. F. E. Ives cxxxi, 1 

Lumiere-Lippmun. F. E. Ives cxxx\ii, 10 

Prof. Lippmami’s Method. F. E. Ives cxxxii. 275 

Mr. Oarbutt’s Remarks on Ives’ Process cxxxiii, 33t> 

Constant Focus and depth of Focus in Lenses. TVm. A. 

Cheyney cxxviii, 35^> 

Correct color-tone, etc. Fred. E. Ives cxxii. 123 

Depth of Focus in Lenses W. A. Cheyney cxxix, 470 

Determining stellar Parallax by cxxiii, 340 

absolute Time of instantaneous Exposures, 

cxxvi, 162 

Diazotj’pe Process of photographic dyeing and printing. 

John Carhutt ?. cxxxi, 484 

Double Ammonium bromides in cxxvii, 135 

Copper bromide in cxxvii, 135 

“ Flash-light.” John Carbutt cxxiv, 400 , 461 

Heat-. Fred. E. Ives cxxiii, 227, 249 

Heliochromoscope, a new optical Instrument for reproducing 

Color. F. E.Ives cxxxi v, 412 

Hydroquinone as a Developer. cxxv, 338 

Improvements in portable Cameras. 0. Chambers, Jr....exxiv, 4H0 

Insoluble gelatine Films as a Substitute for Glass in 162 

instantaneous. Artificial Light for. cxxv, 76, 262 

Isochromatie cxxiii, 246 


Report on F. E. Ives’ Process cxxii, 290 

Lightning Photographs. Wm. Jennings cxxxiii, 5t >5 

Micro- cxxiii, 246 

Miethe's tele-photo Lens. John Carbutt cxxxiii, 24<», 334 

Mountant for albumen Prints..... cxxiii, 5i»0 

Negatives of unusual Size. John Carbutt cxxxiii. 334 

New Developers cxxviii, 492, 493, 494 

Philadelphia’s Share in the Development of. Julius F. Sachse, 

cxxxv, 271 

Platinotype Process simplified. cxxv, 77 


Report on Dr, Ma(Idox’s Invention of substituting Gelatine 

for Collodion cxxviii, 233 

Search for a minor Planet by. cxxiii, 491 

Solar Corona cxxiii, 174 

Substitute for Glass in. John Carbutt cxx’ii, 478 


Tele-photo Lens. J. F. Sachse cxxxvi, 214 

Toning silver Prints with platinum Metals cxxix, 149 

with phosphorescent Substances. F. E. Ives. cxxii, 465 

Photogravure Process. Swan’s cxxxii, 400 

Photo-salts of Silver. M. Carey Lea. cxxiv, 78 

Physical Exercise. J. M. T^lor cxxxiv, 259 

Geography of the Hawaiian Islands. Wm. Libbey. cxxxvii, 239 



Physiological Action of insoluble Reagents cxxv, 261 

Effects of Currents of High frequency. E. J. Houston-.cxxxiv, 71 

Piano Kevboaicl von Janko*s new cxxxiv, 491 

Picric Acid, On the Compound of Pyrrol with. S. C. Hooker. cxxxi, 69 

Pier-moments, Xew graphical Method of obtaining. C. H. Lindenberger, 

cxxMU, 341 

Pig-iron. See Irott. . 

at $5 per Ton cxxxix, 396 

Relations between its physical Qualities and chemical Com- 
position. A. E. Outerbridge, Jr cxxv, 223 

Pilot-Chart of the North Atlantic. Everett Hayden .^.....cxxv, 265, 446 

Pioe-coverings, non-conducting, Tests of cxxxix, 316 

Planet, Mean minor cxxiii, 172 

Photographic Search for cxxiii, 491 

Plant Analysis as an applied Science. Helen C. He S. Abbott cxxiv, 1 

Forms, Chemical Basis of. Helen C. De S. Abbott cxxiv, 161 

Plants, Ant-inhabited cxxii, 460 

Modification of by Climate cxxii, 226 

Platinotype Process, Simplified cxxv, 77 

Platinum, Action of Mercury on. J. M. Crafts cxx\’l, 419 

Eleetrodeposition of. Wm. H. Wahl cxxx, 62 

Metals for toning photographic silver Prints cxxix, 149 

Thallium in cxxiv, 399 

Plagiarism, Some Reflections on cxxxiv, 312 

Plastering of Wine in Frames cxx\ii, 139 

Pneumatic Dynamite Gun. E. L. Zalinski cxx'sii, 326, 408 

fire-alarm System, Goldatein’s automatic cxxxviii, 320 

Tool for dressing and engraving Stone, Wood, etc. Jas. S. 

McCoy cxxni, 491 

Report on cxxviii, 1 

Poisoning, ey^anide, Antidote for. cxxxix, 395 

Polyphased Currents. Paul A. Winand cxxxiv, 312, 388 

Pontoon Bridge at Nebraska City. cxxvi, 339 

Port of Philadelphia. L. M. Haupt cxxxiii, 33 

Improvement of the. Lewis M. Haupt cxxiv, 321 

Removal of Islands cxxvi, 339 

Portland Cement, Permeability of Mortars of cxxvii, 219 

Ransome’s Improvement in Manufacture of. E. J. Fris- 

well cxxiii, 470 ; cxxiv, 61 

Position-finder. See Eange-iihder, 

Possibilities of applied Science. Oberlin Smith cxxxi, 422 

Potassa in Ash, etc cxxv, 75 

Potash caustic, Yanadium in. Edgar F. Smith cxxviii, 490 

Potassium meta-bisulphite cxxvii, 138 

Poughkeepsie Bridge, Some Facts concerning cxxvii, 147 

Power at Niagara, Cost of cxxxix, 477 

-brake, Westinghouse, for freight Service cxxv, 80 

Experiments on the Transmission of, by Gearing, made by Wm. 

Sellers & Co. Wilfred Lewis cxxi, 439 

-tninsmission by Gearing, Experiments on. Wilfred Lewis cxxii, 97 

Rope. J, M. Dodge cxxxv, 437 

Electric. E. Griffin cxxxiv, 169 

Prank J. Sprague cxxvii, 161, 254 

Lauffen-Frankfort, Tabulated Results of, 

cxxxiv, 167 

Pratt Wliitney System of interchangeable Gears, Report on cxxii, 139 

Precious Stones. Geo. F. Kunz cxxx, 161, 287 

Precision in the Use of the tuning-fork Chronograph. Walter L. Webb, 

^ , cxxxiv, 219 

Prediction, chemical, Confirmation of cxxii, 464 

Premium, Magellanic award of, to L. M. Haupt cxxv, 165 

Preservative for Meat— Preservaline. Bruno Terne cxxxii, 370 

Pressure-gauge, Recording. W. H. Bristol cxxix, 80 

influencing chemical Reaction cxxii, 65 

Priestman’s Petroleum-engine as manufactured in jSunerica. Coleman 
Sellers. cxxxv, 89 



43 


Primuline for photographing on textile Fabrics cxxx, 485 

Pnze for Electric-heaters cxl, :il4 

Prizes offered by the Institution of Civil Engineers, London cxl, 32o 

Progress, Mechanical, the past and present contrasted. Geo. B, Price, 


Prony Brake, large, Consti-uction of a. * rVhV Thurston..*.'.’.* ‘ cxx!,' 2t»0 

Prussic Acid, Cobalt I^itrate, an Antidote for poisoning by. cxxxix, 395 

Pterocarpin and Homo-pterocarpin from Sanders cxxv, 73 

Public Civil Works, Reorganisation of. cxxvi, 161 

• Works, National (Correspondence) cxxvi, 244 

Pump, air-Uft, Theoiy’ofthe. E. G. Harris. cxl', 62 

Dow positive piston Pump cxxviii, 161 

^ Yacuum or Blow-pipe. Durfee’s. cxl, 311 

Pumping Engine, Duty-tiials of a, built by the Geo. F. Blake Manufactur- 


Pumps, Experiments to determine the relative Efficiency of reciprocating, 

rotary ana steam-siphon. B F. Ishervvood cxxviii, 276 

Purification of Mercury. J. M. Crafts cxxvi, 416 

Water by metallic Iron. E. Devonshire cxxix, 449 

Pyrocatechine, a new photographic Developer cxx\iii, 493 

Pyrodine, a new Antipyretic cxxvii, 139 

Pyrrol, Compound of picric Acid with. S. C. Hooker.. cxxxi, 69 

and Carbazol, Relations between. B. C. Hooker cxxvii, 63 

Pyro-magnetie Motors and Generators of Electricit\'. Carl Hering cxxiv, 278 

P^ometer, A new Form of. E. Brown. r. .L.cxxxvii, 480 

Pythagorean Pyramid, a. exxi, 122 


Q 

Quartz, Fine Threads of. C. Y. Boys cxxiv, 160 

Querbracho Extract cxxix, 75 

Qaercitrin and Rutin, Identity of cxxvi, 262 


R 

Radiation, Cerebral. E. J. Houston cxxxiii, 483 

Rail-bond, Johnston's cxl, 464 

for Street-raUways, the Gibbon duplex, Report on cxxxiii, 417 

-joint, Kopcke's in^roved. R. Grimbliaw.. cxl, 478 

Bails in active Sertice, Protection of, from Rust cxxvi, 417 

Railroad-signal, Dougherty's Report on. cxxvi, 335 

Signaling, The Evolution of. C. H. Royl cxxix, 

Trans-Siberian cxl, 480 

Railroads, underground, in Philadelphia, Feasibility of. Lewis M. Haupt, 

, cxxvi, 443 

Rail-way, Rope-, at Genoa cxxii, 122 

Underground, proposed for Philadelphia. L. M. Haupt cxxv, 263 

Railways, Elec&ic. E. Griffin cxxix, 265 

See Mectric, 

Rainbow, A tertiary cxxi, 319 

Rainfall and typhoid Fever. Wm. P. Mason C3d, 212 

water Supply. John Birkinbine cxxiii, 277 

Rain-making, ArtificiaL E- J. Houston cxxxii, 303 

Experiments by the Department of Agriculture.... cxxxii, 400 

Ramsey’s car-transfer System, Report on ..cxxii, 186 


Ransome's Improvemente in Manufacture of Portland Cement. R. J. 


Raoult's Method for determining molecular Weights cxxv, 420 
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Uapid Transit and elevated Railways. Francis E. Galluupe cxxu, 133 

in Cities. Lewis M/Haupt cxsv, 1 

with a Desciiption of the Meigs elevated railway System. 


Range-finder, electrical, Fiske’s, Rei)orton cxxxiy, 249 

of Tides in Rivers and Estuaries. E. A. Gieseler cxxxii, 101 

Reaction, Chemical, under the Infiuenee of Pressure cxxii, 65 

of a liquid Jet. J. Burkitt Webb cxxiv, 154, 463 

Reading Subway in Philadelphia cxxxviii, 480 

Terminal in Philadelphia cxxvi, 496 

and elevated Railway. H. Reed exxxii, 480 

John A. Wilson cxxxi, 79 

Recent Developments of Electricity abroad. Carl Hering cxxxvi, 447 

Recording: Pressure-gauge. W. H. Bristol cxxix, 80 

Red Twilights exxi, 76 


Redheffer perpetual-motion Machine. Henry Moiton cxxxix, 246 

Reducing Agents, Metallic. H. F. Keller. cxxxviii, 306 

Reduction of Nitro-beiizol by Sunlight cxxiv, 79 

Refrigeration, Artificial, through Pipe-lines from central Stations. D. 

Branson cxxxvii, 81 


Machine as a Heater. 'George Richmond cxxii, : 

Reichhelm’s Gas-fumaces cxxxvii, ‘ 

Rets* articulating Telephone. See Rountuu. 

Can it transmit intelligent, articulate 

speech? Edwin J. Houston cxxlii, 

Some additional facts concerning. Edwin 

J. Houston '...cxxii, 

Phillip, Was he the Inventor of the articulating Telephone ? Edwin 

J. H uston cxxiv, J 

Remo^’al of Islands in the Delaware River cxxvi, < 

Reports Committee on Science and the Arts. Index to November Svjt- 

pit tit cxxx, 

See FrntiJclht 

Resistance of Ships. B. L. Mewman cxxxvii, 218, J 

Liquid, measured by alternating Currents cxxii, ] 

Mew foim of Megohm-. E, W. Davids cxxxi, ^ 

to Corrossion of light aluminum Alloys. Jos. W. Richards^ 

cxxxix, 

to Ship’s Motion. F. M. F. Gazin cxxxv, 200, 299| .• 

Resistance Standards, Mfr. and Adjustment. E. G. Willyoung.. .. cxxxiii, i 
and temperature Coefficients. Some new Apparatus 

for. E. G. Willyoung. cxxxv, l 

Respirator, Artificial. Desant’s cxxxvii, i 

Return-current of electric Rwys, Corrosion of Pipes by Leakage of..cxxxvii, < 

Revolver, Colt’s new navy, Report on cxxix, i 

Rhode Island Locomotive Works’ compound Locomotive, Report on. 

bzi ij p lem cxxxiii, 

Rhodium, Electrolytic Method applied to Rhodium, Edgar F. Smith...cxxxi, i 

Richards’ Solder for Aluminum cxxxvii, l 

Specific;;sra\ity Balance for ^Ider.. cxxxvii,! 

River and harbor Improvement L. T. Schermerhorn cxxxix, S 

Rivers, tidal, Improvement of. Lewis 3kL Haupt cxxix, i 

and Estuaries, Range of Tide in. E. A. Gieseler cxxxii, l 

Riveted Joints in Boiler-shells. W. B- Le Van cxxxi, 252, 335, ^ 

Longitudinal, of Steam-boiler Shells. John H. Oooper.cxxviii, 3 

Road Movement, The. L, M. Haupt cxxxv, 

Rolling Machine. Simonds. cxxv, S 

Report on cxxvi, i 

S. L. Wiegand..,., cxxxiii, ] 

Metals by electric Heat Geo. D. Barton cxxxi, < 

Rope Power-tranmission. J. M. Dodge cxxxv, i 

Railway ar Genoa cxxii, 1 

Rubies, Artificial. G. F. Kunz cxxii, 2 

Russian and American Petroleum. S. P. Sadtler.- cxxv, I 

Rust, Protection of Rails in active Service^ cxxvi, 4 

Rutin, Supposed Identity of with Quercifcrin cxxvi, S 
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Sabine Pass, Improvement of. Thomas Turtle and Lewis 31. Haupt...cxxv, 410 

Correspundeiice between Prof. Haupt and 

_ , . ^ . Capt Turtle cxxvi, 1.17, 14n, 24(> 

Saccharin, Detection of. S. C. Hooter cxxvii, 61 

^ ^ ^ , in Articles of Food. E. Bernstein cxx\1, 416 

Safety aisc 9 nnectmg De^1ce for trolley Lines. Johnston^s exxxvi, 2519 

Devioes applied to 3Iachmes, Practical Results from. J. H. Cooper, 
o « (*xxx\ii, 33 

Salicylic Acid for preserving Eggs cxxvii, 

in Beer, Detection of cxxvii, 138 

“Salufer” exxv, 

Sanitaiy Disjjosition of the Dead. C. A. Harvey cxxviit 302 

Engineering. W. P. Gerhard cxxxix, 467 ; cxl, 36, 90 

Entombment, Report on the Merits of the New Mausoleum Co's 

System cxxix, 306 

Science in the Home. R. H. Richards cxxvi, 95 

Saponification of Fats cxxix, 342 

Sardine Oil exxiii, 73 

Sault Ste. Marie Canal, New Canadian .cxl, 62 

Scaffold, Ziegler's patent, Report on cxxvi, 149 

Scale and Measure, A natural. John H. Cooper exxv, 133 

boiler, Composition of, G. A. Koenig cxxxii, 145 

Schlesinger’s System of Electric ti*ansmission cxxii, 394 

Schools, Notes on; with particular reference to Trades-l^hools. Jos. M. 

Wilson cxx\1ii, 496 ; cxxix, 81, 204, 310, 383, 489 : exxx, 51, 125, 203, 241 

Schorlomite. Geo. A. Koenig exxiii, 245 

Schuylkill River Bridge at City Avenue. J. Y. Merrick cxxxix, 241 

Science, applied. Possibilities of. Oberlin Smith cxxxi, 422 ; cxxxii, 17 

in the Foundry. A. E. Outerbridge, Jr cxxxix, 225 

Scientific Expert, The, in forensic Procedure. Cbas. F. Himes. exxxv, 407 

Inquiry, The Limits of. H. Heiisoldt cxxxi, 358 

Screw-propellers, A Method of designing. Christian Hoehle cxxii, 119 

-threads. John L. Gill, Jr exxv, 336 

Correspondence relating to Franklin Institute System..cxxiii, 261 
International system of, Committee appointed.. cxxxix, 240, 320 

Sealing volatile Liquids in glass Tubes. Wm. H. Greene cxxvii, 69 

Seaport, Philadelphia as a. F. A. Mahan cxxxiii, 186, 272 

Self-lubricating Bearing, Holmes*. Coleman Sellers , cxxxii, 405 

Sellers’ System' of Screw-threads, Corre^ndence in Relation to exxiii, 261 

Sellers, T^illiam, Resignation from the B<mrd of Managers, Action of In- 
stitute on cxxxvii, 160 

Semaphore, Parabolic. C, Herachel Koyl... cxxvii, 47 ; cxxviii, 84 

Report on cxxviii, 81 

Separation, Partial, of the Constituents of a Solution by Expansion by 

rise of Temperature. J. W. Mallet exxv, 260 

Sewer-gas, Cremation of. N. Wiley Thomas exxiii, 24 

Sewerage, town, Mechanical Appliances in. George E. Waring, Jr exxi, 273 

Shaefer's Compound for improvmg the quality of Steel cxxii, 307 

S. Lloyd Weigand, 

cxxii, 461 

Shain. Chas. J., Obituary notice of cxxxiii, 403 

Ship-Canal. See CannL 

between New York and Philadelphia, Resolutions of the 

Franklin Institute...,. cxxxiii, 159 

Nicaragua cxxvi, 340 

Panama cxxvi, 341 

Ship’s Motion, Resistance to, etc. F, M. F. Cazin cxxxv, 200, 299, 364r 

Ships, Resistance of. R. L. Newman cxxxvii, 218 308, 

Shuman's Method and Apparatus for making Wired-glass, Report on, 

cxxxvii, 161 

Siemens', electric Crucible ..exxv, 475 

Silicium, Researches on Boron and - cxxvn, 320 



46 


Silicon as a reclucinff Ai?ent for metallic Oxides. G-reene-Walxl cxxxv, 453 

Monoxide. C. F. Maberj- cxxv. 260 

New Method of preparing. H. "W. TTarren cxxvi, 498 

Silk, Artificial 

Silver, AUotropic cxxxi, 319 

M. Carey Lea 

and Gold in base Metals, Mattes, etc.. An improved Method of de- 
termining. Cabell Whitehead cxxxiii, 470 

chloride. Gelatinous Lee K. Frankel ; .„.cxxxvi, 157 

Electrolytic Separation of, from Copper, Zinc, Miekel and Cobalt. 


in vulcanic Ash of Cotopaxi, j. W. Mallet cxxiii, 500 

Oxidation of cxxv, 190 

Photo-salts of. M. Carey Lea cxxiv, 78 

Refining by Electro-metallurgy. George Faunce cxl, 287 

Silvering Glass cxxxix, 393 

Simonds" metal-rolling Machine cxxv, 343 

Products of. S. L. Wiegand cxxviii, 160 


Report on cxxyi, 335 

Skatol from Strychnine cxxiv, 398 

Slag-cement Experiments. R. W. Mahon cxxxvii, 184 

Thomas, for fertilizing Purposes. cxxiii, 242 

Slaty Cleavage in amorphous Cellulose, Producing. cxxxix, 478 

‘‘Sludge *’ (Petroleum) Acid, Utilisation of cxxvi, 260 

Smith’s and Windmill Islands in the Delaware River, Removal of cxxvi, 339 

Smoke-nuisance, Abatement of, Appointment of a Committee cxxxi, 320 

Action of Institute in reference to cxxxi v, 334 

-preventing Appliances. W. F. Sicard cxxxviii, 58 

Snow-.shovels, rotary, Tests of. R. Grimshaw, cxl, 477 

Society of Arts, London, Trials of Motors for electric-lighting Plants, 

cxxvii, 397 

Soda (Ammonia), at the Paris Exposition cxxix, 255 

Caustic, by Electrolysis exxxix, 476 

Deposits, Natural, in the United States. T. M Chatard cxxxix, 271, 341 

native, Deposits near Laramie, Wyoming. Pembefton-Tucker...cxxxv, 52 

Process, A new cxxvii, 136 

Sodium by Electrolysis of common Salt A. J. Rogers cxxviii, 486 

Castner’s Process cxxii, 347 

James Mactear. cxxiii, 463 

-lead Alloys, Greene and Wahl cxxx, 484 

Solar Protuberances cxxiii, 172 

Spots and Faculje cxxiii, 235 

Statistics and terrestrial Magnetism cxxiii, 491 

Solder for Aluminum, “ Alsite ” cxxxvii, 480 

Richards’ cxxxvii, 160 

.Solders for Aluminum. Jos. Richards cxl, 35 1 

Richards’ specific-gravity Balance for. cxxxvii, 239 

Solenoids, two-coil, On the variable Action of. Wm. S. Aldrich cxxxiii, 317 

Sound, Diffraction of. Wm. Le Conte Stevens cxxvii, 445 

Sounding, Shortening the Time of. F. M. F, Gazin ’....cxxxviii, 70 

Specific-gravity Balance for Solders. Joseph Richards. cxxxvii, 239 

of easily soluble Substances cxxiii, 75 

of some fused Salts. J. W. Richards cxxxviiii, 51 

-heat of Aluminum. J. W. Richards cxxxiii, 121 

Brines of differenfspecific Gravity. H. v. Stromheck.. cxxxiv, 154 


and Ether, and the determination therefrom of the mechanical 

Equivalent of Heat. Perot Isherwood ....cxxxiii, 55, 95 

Spectra, metallic, Kew Order of cxxi 318 

stellar. Photographs of cxxiv, 33* 72 

Spectroscopic Test of tar Colors P. Schoop cxxiii 497 

Spectroscopy, New Observation in cxxi* 376 

Spectrum Analysis of atmospheric Elements cxxii* 122 

Oometary. cxxii 471 

solar, New Map of the. ,...”.cxxi*, 79 
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Speed of ocean Liners cxxxix, 475 

Spdlier, Louis H., Obituary Notice of exxxii, i’’»53 

bpneroidal State of Water. Researches on. Gossart cxxviii, 4^0 

Spindle-support, Bates*. S. L. Wies^and cxxx, 70 

Spindles, spinning, Bates* Support for, Report on cxxx, 81, 221 

Spinning and shaping Tubes and welding Metals, Bevington's Process, 

, ^ . exxxii, 321 

o • 1 rPl , » Lowe’s improved. G. V'. Eldridge cxxix, 2r4 

gPli’2-};'weld tube Machinery. Geo. Ross Green exxxiii, 176 

Spirally-welded steel Tubes. J. C Bavies cxxvii, 06 

Spring near Gades.... I. cxxii, 46 

-waters in Fairmount Park Reuben Haines cxxxvii, 190 

near Philadelphia, Normal Chlorine in. Reuben Haines, 

^ „ cxxxvii, 134 

Standard Cell, Isew Form of. Carl Hering (*xxxi, 3l>4 

Measures. E. A. Gieseler. ('xx^i, lir> 

Standards, local, for Water Analysis etc. Reuben Haines <*xxxi, 378 

Resistance, their Manufacture and Adjustment. E. G. Will- 
ow exxxiii, 309 

Star, ^ew, in Andromeda exxi, 348 

Stars and their Spectra, Photographs of cxxiv, :J3, 72 

Differential Method of computing apparent Places of, in latitude 

Work. Erasmus D. Preston cxxvii, 272 

New double cxxiii, 491 

Number of, in our Nebulse cxxiii, 172 

Starch, Blue iodide of exxv, 78 

State Weather Service cxxiiii 38, 247 

Monthly Bulletins, Charts, etc. See jlfmtJdy 
phTnehU. 

Plans submitted for the Organisation of cxxiv, 80 

Report on the Establishment of. cxxiii, 38 

Text of Act of Legislature establishing cxxiii, 247 

Services, American Association of cxxxiv, 244 

Steam at high Pressures, Efficiency of. A. W. Beauman cxxvi, 495 

-boilers. Boilers. 

Riveted Joints in. W. B. LeTau cxxxi, 252, 335, 4*)o 

Electricity as the Rival of. Louis Bell cxxxi, 212 

Engines. See Engine. Engiim. 

Economics of automatic Engines. E. H. Thurs- 
ton cxxxiv, 259 

Law of cylinder Condensation in. L. D’Auria, 

exxi, 373 

Expansion of, Limitations of the. Wm. D. Marks cxxiii, 23H 

Heating Cities by. Chas E. Emery exxv, lii9 

-heating of pas&enger Trains on the Pennsylvania Railroad. Theo. 

N. Ely cxxx, 367 

Hor:»e-power. What does it cost? Thos. Pray, Jr., 

cxxix, 478; cxxx, 8 

-jacket On a maximum efficiency. R. H. Thurston cxxxi, 276 

-loop, The. W. C. Kerr exxxii, 241, 392 

saturated, mixed with Air. Report of Experiments in using same 

in a non-condensing Engine. System of E M. Strange cxxii, 400 

Transportation, Section of Resomtions approving the Establish- 
ment of, in the U. S. Nat’l Museum cxxii, 64 

Steamships, Subdivision of, etc. A. Ham cxxxvii, 73, 149 

Steel, Bessemer Process. Modification of. C. BL Henderson cxxiii, 454 

Rails and Ingots in the U S. in 1894 cxxxix, 395 

Castings, Use of, in lieu of steel Forgings in marine-engine Work 

Wm. Parker - - exxv, 161 

Manganese-. H. M. Howe cxxxv, 114, 191 

Schaefer’s Compound for improving. S. Lloyd Wiegand cxxii, 461 

Use of in electee Machines. H. P. Parshali cxxxvii, 9i 

Steels, Bessemer, Manufacturers of. Robt W. Hunt exx\’ii, 357 

Stellar Magnitudes, The light Ratio of cxxiii, 236 

Stereo-chemistry. A Review of. S. W. Young cxxxix, 56 

Stereopticon, portable, Ives* improved cxxvn, 491 
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Stereoscope and its Applications. Chas. F. Himes cxxiii, 308, 4-5 

Stereoscopic Effect, a new Method for. A. F, Watch cxl, 401 

liffhtninff Photographs. W. M. Jennings cxxxiii, 505 

Stilling Waves by Oil, Townsend’s Apparatus for cxxiv, 4^ 

Storage Batterj\" See Battery. « o , • 

System of street- car Propulsion. P. G. Salom cxxxiy, 145 

Storm, A violent cxxii, 107 

Straight-edges, Very accurate, The Manufacture of. P. L. O. Wadsworth, 

cxxxviii, 1 

Stratification of the anthracite Measures of Pennsylvania, Studies of the. 

Henry A Wasmuth cxxiv, 100 

Street Pavements, A Study of. Lewis M. Haupt cxxvm, 440 

-railway S^^rvice, the present Status of the storage-battery System. 

P. G. Salom. cxxxiv, 145 

Track, the Gibbon, Report on cxxxiii, 417 

Strength of Gear-teeth, Xotes on. Samuel Webber cxxx, 223 

Materials. Aluminum-bronze and -brass and common Bronze, 

Competitive Tests of, at Watertown Arsenal cxxv, 163 

Streb^.esinthe Members of three-hinged Arches, Studies of. E. A. Werner, 

cxxxiv, 292, 306, 420 ; cxxxv, 45, 129 

Strong’s Locomotive, Performance of. cxxv, 80 

Strychnine, Skatoi from cxxiv, 398 

Studies on the Stratification of the northern anthracite Field of Pennsyl- 
vania. H. A. Wasmuth cxxxiy, 354 

Subnormal in graphical Dynamics. I. P. Church.. cxxxiii, 23 

Substitute for Wood wanted cxxxix, 231 

Subway, the Reading, in Philadelphia cxxxviii, 480 

Sugar, -Beet-, Industries cxl, 79 

Cane-, Constituents of * cxxvii, 139 

Corn-cane as a commercial Source of. cxxxvii, 320 

Group, Contributions to the Knowledge of cxxxii, 296 

Sugars from Formaldehyde, Poimationof cxxv, 339 

Sulphides, Oxidation of, by the electric Current. Edgar F. Smith, 

cxkvii, 313 ; cxxx, 145 

Sulphoeyanides, Action of Electrolysis on. Smith and Frankel cxxviii, 141 

Metallic, Electrolysis of. Lee K. Frankel cxxxi, 141 

Suli>hur dioxide, Chlorine and Oxygen, Preparation of, in Kipp’s Appa- 
ratus cxxv, 78 

in roasted sulphide Ores, Mew Method for determining. Keller 

and Maas cxxxix, 286 

Petroleums of America. C. F. Mabery cxxxix, 401 ; cxl, l 

Piecoveiyof, Chance’s Process cxxix, 256- 

from alkali Waste cxxvi, 261 

Tolumetric Determination of, by Barium chloride cxxvii, 319 

Sulphuric Acid, Manufacture of, in France. cxxix, 255 

Hydrate, Is it Volatile at the ordinary Temperature ? G. A. 

Koenig cxxxi, 229 

Sumac, Estimation of Tannin in. — cxxv, 259' 

Sun Spots, Solar Protuberances, solar Phenomena and terrestrial Magnet- 
ism cxxiii, 172, 235, 491 

Suspension Bridges. See Bridget. 

Swan photogravui-e Process cxxxii, 400 

Synthesis, Commercial, of the illuminating Hydrocarbons. Francis Wyatt, 

• cxxxix, 232 

Synthetic Chemistry, Debt of medical and sanitary Science to. S. P. 
Sadtler cxxvii, 311 
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Talking Machines, Remarks on. E. J. Houston cxxiv, 480 

Tangential Water-wheel. J. H. Cooper. 80 

Tannic Acids, Manufacturing in Crystals or Grains .cxxiv, 7& 

Tannin, A new, Cayota cxxvii, 233 

Animal cxxiv, 47a 
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Tannin, Chestnut-bark. Henry Trimble cxxxiii, 407 

-wood. Henry Trimble exxxii, 3U3 

G-antler*s Method of estimating Tannin. Henry E. Proctor exxix, 420 

m Sumac, Estimation of cxxv, 2o9 

its present and future Sources. Henry Trimble cxxiii, 442 

Matters, Analysis of some cxxiv, 478 

3Sew Eeaetion of cxxx, 157 

of oak Wood cxxiv, 398 

. :^ysiolo^ of cxxviii, 39$ 

Tannms, Chemistry of. cxxx, 155 

Estimating.... cxxiii, 4X5 

^ Manufacture of, free from coloring Matter. cxxx, 406 

Tanning Leather, Keport on. Manchester Exhibition cxxv, 258 

Matenal—Canaigre. Henry Trimble cxxviii, 235 

. . , , from Catechu cxxiii, 494 

Tapped Axles, Jones’ Method of rolling. cxxxi, 319 

Tar Colors, Spectroscopic Tests of cxxiii, 497 

Tartrazin cxxiiL 422 

Tatham Dynamometer cxxii, 377 
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domestic manufacture of. in 1896 — cxliii, 235 

electric conductivity of cxliii, 195 

cIcctrometaHurgy of. (Richards.) cxli, 357 


Goldschmidt’s process for producing high temperatures 


hand-car cxlvii, 491 

heating above its fusion point without melting cxlii, 154 


recent progress in. (Richards.) cxlix, 451 

in the arts and manufactures. (Steinmetz.) .cl, 272 

—its utilization in the ans cxiiv, 81, 171 

manufacture in Europe... cxliii, 148 

metallurgy of. clii, 152; cliv, 106 

new uses for.... cxlvii, 253; clvi, 386 

plating With copper cxlii, 79 

possible improvements in manufacture cxlvi, 473 
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Aluminum, practical hints for working cxiii, 3po 

production in 1902 clvii» 354 

solders for .clii, 232; civi, 350 

technology of, from a British standpoint cxlvii, 77 

-zinc alloys, commercial clii, 178 

Amateur photographic exchange cluba 1860-64. (Hinies.,» chii, 359 

Amber, production of cxliii, 76 

American cotton industry, development of. (Hart.) cl, 161 

Electrochemical Society chii, 92; cliv, 240 

industries, future of. (Outerbridge. » cxliii, iio 

invention m 1902 civ, 287 

mechanical stokers cxiiv, 424 

nitre industry’ civ, 

Ammeters, shunt, hot-wire instruments as. (Stevens ) cl, 394 

Ammonia and its sources. (Terne.l cxlvi, 127 

anhydrous, liquid, .specific heat of. (Elleau and Enn;.* ) 

cxlv, i^, 280 

as a fire-extinguisher cxlviii, 315 

Amperemeter for high-potential currents. (Snook.) clix, 191 

Ancient industry, survival of an cxlviii, 398 

ruins of Rhodesia clvi, 237 

Andrew Carnegie research fund cli, 397 

Annealing of cast-iron by repeated shrcks or blows. (Outerbridge.) 

cxHi, 148 

white cast-iron. (Janua ) cl, 227 

Annual reception of the Board of Mana/* rs cli, 140 

review of science and industry. icre..r ‘tnry's report.) cxii, 

Antarctica: a history of antarctic discovery. (Balch.) 

cli, 241, 3-i. 4^3; clii, 26; civil, 81 

Anthion — a new oxidizing agent cxli, 236 

Anthracite coal in Peru. (Griffith.) cxlvii, 227 

culm heaps, utilization of. (Perry.) cxiii, 26 

of the Third-Hill Mountain, W. Va. (Griffith.) cliv, 431 

Antimony in brass, influence of cxlviii, 156; cxlix, 230 

Architectural design, the execution of. (Harris.) clvili, 65 

Arc lamp carbide electrodes cHv, 142 

Steinmetz’s magnetic clviii, 464 

lighting, series, a new system of. (Spencer.) cxiii, 303 

Arctic exploration cxliii, 239 

Argentiferous lead, electrolytic desilvering cxiii, 4i^ 

Argentine, two years’ experience in, as Consulting Engineer of Na- 
tional Public Works* (Corthell.) civ, 71, 213, 241 

Armor, hard-faced, a new method for cxlvii, 72 

-plate making, new method of civ, 361 

recent improvements in cxlv, 314 

Arndt’s Econometer cxlv, 121 

Artesian wells at Crenelle, France cliii, 385 

Artificial camphor clvi, 182 

graphite clvi, 141 

and silicon. (Fitz-Gerald.) clvi, 416 

indigo, industrial development of. (Matthews.)....* cliv, 423 

light, modern methods compared. (Jacobus.) cxliii, 364 

Niagara at St. Louis Exposition ....clvi, 466 

rubies ..civii, 463 

silk cxiii, 77; cxUx, 227 

Asbestos, new product from clvi, 142 

production clviii, 393 

Asphalt in the Indian Territory civii, 395 

joints for terra-cotta pipes cxlvii, i68 
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Asphaltene, etc. (See Peckham.) 

Asphalts, laboratory production of, from animal and vegetable mate- 


rials. (bay.) cxlviii, 205 

Asphaltum and bituminous rock, production of, in 1902 clvi, 398 

artificial production of. (Day.) cxlv, 476 

in the Island of Barbadoes cxliv, 70 

on the use of acetone in the technical analysis of. (Peck- 

ham.) cxli, 219 

Assay furnace, electric, for separating gold and silver cxlii, 386 

Atmosphere, gases of the. (Keller.) cliii, 419 

Atmospheric air, on the composition of. (Leduc-Isherwood.) cxlv, 58 

nitrogen, fixation of. (Terne.) clviii, 421 

Atom, divisibility of the. (MacKenzie.) cliii, 451 

Atomic fog .clvi, 316 

Automatic gun and its military aspects. (Taylor.) . .clii, i, 91 

Automobile vehicles .cxlvi, 474 

(Salom.) .cxli, 279 

Automobiles, limit to the speed of — clx, 50 

Autopoisoning of animals by products of tissue disintegration cxlii, 15 1 

Autumnal haze, cause of cliii, 4^ 

**Aventurine” glass. (Walsh.) cli, 474; clii, 90 


B 


Babbkt-metal, effect of heat on clii, 156 

Babcock & Wilcox mechanical stoker cxliv, 420 

Bacteria: agriculture in its relation to. (Wiley.) cliv, 81, 161 

Bacterial disposal of sewage. (Hill.) clix, i 

Baxes, Johk G. Memorial of cliii, 141 

Bamboo clviii, 239 

Baldwin Locomotive Works, organization and methods of, explained. 

(Henszey.) clviii, 401 

Locomotives civi, 318 

Baltic and Black Seas, canal to connect clvii, ^3 

Baizeir^s device for making milling cutters, report on cxlii, 440 

Banes, Chas. Henry. Memorial of cxliii, 308 

Barnard medal clx, 190 

Batteries, thermo-electric cxliii, 461 

Battery, primaiy, a new. (Darling.) cxlviii, 55 

(See Storage Battery.) 

Bcaring-mctal alloys, a study of. (Gamer.) clvi, 49, 297 

-metals, micro-structure of. (Gamer.) cxlvi, 138 

Beaumont oil field. (Hill.) cliv, 143, 225, 263 

Beauxite and its uses — clvi, 317 

Becquerel rays, burning by. clii, 318 

Beer brewing, modern. (Wyatt.) cl, 190, 299 

Beet sugar industry..... cxlv, 232 

beirs kite experiments. clvi, 

Belmont filtration works. (Hill.) clvii, i, 89, 179 


Bicycle, American, recent progress in the development of. (Waldo.).. 


cxlv, 397 

Bi-focal lens, Borsch’s solid, invisible clix, 31^ 

Bilgram’s diagram, and the solution of problems involving lead. 

(Smith.) cxlvi, 372 

Binary engine, sulphur dioxide and the. (Thurston.).... civ, 42^ 

Binocular microscope, improved. (Ives.) cliv, 441 

Bitumens (California), technology of. (Peckham.) cxlvi, 45 
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'‘Black Diamond’* smokeless furnace ...cxiv, 107 

Blast-furnace gas, power from cxlvi, 392; clii, 75 


for power. (Kirchoff.) clvi, 81 

in gas engines. (Richards.) cl, 41S 

practice. (Uehling.) clix, 117 

furnaces, mechanical appliances at clviii, 96 

Blow-pipe, acetylene clvi, 318 

Boiler. {See Steam boiler.) 

Book typewriting machine, Fisher’s cxlvi, 318 

“Booster” system as applied to electric railways. (Woodbridge.).cxlv, 372 

Borax in the United States clviii, 395 

natural dvii, 292 

production of, in 1902 clvi, 399 

standardizing normal acid by. (Bergami.) cxii, 386 

Boron carbide — a substance harder than the diamond cxlii, 154 

Boston subway, the cxliv, 393 

Boundaries of the United States clviii, 154 

Bower Henry. Memorial of cxli, 387 

Bradley aluminum patent decision cxliii, 316 

Brake-beam, cambered, mechanics of cxlvi, 215 

Brake efficiency on motor cars ^3^ 

Brass, influence of antimony in.,... cxlviii, 156 

Bread-making, Sharpless’s method of. (Chambers.) .cliv, 397 

Breakwater proposed for the S. W. Pass of the Mississippi River. 

(Haupt.) cl, 1 

Bricks, composite, of unusual strength clx, 137 

efflorescence on cxlv, 313 

Bridge construction, improvements in. Report on the exhibit of the 

Pencoyd Iron Works d, 321 

, moving a div, 106 

Bridges, minor, of Philadelphia. (Watson.)...... clvi, 310 

the longest 

Bronze for heavy guns 

Bronzes, aluminum, tests of .•*•"*•. 300 

a study of the microstructure of. Discussion. (Outer- 

bridge, Clamer, Kreuzpointner and others.) cxlvii, 18, 447 

for steam uses, physical characteristics of. (Kneass,). .. .clix, 65 

Bronzing, the “banana” solution for dvii, 142 

Brush storage battery patent expires., dv, 384 

Buckner’s work on fermentation, a resume of. (Bradbury.) dvii, 41 

Buildings, fireproof, defects of cxli, 75 

modern office. (Ferree.) cxli, 47, 115 

some features of the structural design of- (Burr.) 

cxlvii, 417; cxlviii, 31 

Building stones: elements of strength in their constitution and 

/T.-ti \ T. 0 


of the United States. (Day.) cxli, ^ 

Butter and butter adulterants. (Cochran.) .exhii, 85 

-making. Report on the Taylor process.. dviii, 233 

By-product coke oven industry, progress of. (Teme.) clviii, 421 


C 


Calcium 


by electrolysis 
carbide 
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cxlix, 235; clvi, 452 

dvii, S6 

dii, 232 



Calcium carbide and acetylene cxli, 477 

as an exptlosive clix, 455 

a reducing agent. (Warren.) cxliii, 383 

new use for cxlvii, 167 

rendering stable in air cxlvii, 402 

Calendar, Prentiss’s, automatic, report on cxlii, 98 

Calorimetric experiments, corrections for heat losses in. (Richards.) 

ciii, 81 

Camphor, artificial clvi, 182 

Canal, drainage, for Chicago cxli, 72 

Nicaragua, report of Commission of Engineers cxli, 230 


Capital punishment by electricity adopted in Massachusetts — cxlvii, 250 

Car and locomotive statistics for 1902 civ, 147 

-building in 1896 cxliii, 238 

Carbide-acetylene problem cxH, 390 

Carbides, metallic cxlii, 470 

new, chromium and tungsten clvi, 466 

of iron, (de Benneville.). ...cxli, 77 

Carbohydrates, analytical method for. (Krug.) cliv, 349, 401 

Carbon boride cxlii. 471 

dioxide engine cxlv, 473; cxlvi, 156 

disulphide, graphics of. (Gardner.) clvi, 291 

in the electric arc, condition of cxli, 154 

monosulphide cxlii, 155 

, transformation of the energy of, into other available forms 

(Reed.) exHi, i 

Carborundum, manufacture of, at Niagara Falls. (Fitz-Gerald.). .cxliii, 81 

production and use of. cxliii, 156, 387 

Caibutt John. Memorial of.. clx, 461 

Carnegie Institute Work... clix, 215 

“Research Scholarship’’ clii, 112; civ, 362 

Carriages and wagons, improvements in. Report on cl, 159 

Car-wheel metal, chilled, transverse strength of. (Whitney.). .cxliii, 267 

wheels, rolled steel. (Vauclain.) clix, 81 

Case-hardening ingots, new process for cxlvii, 490 

Cast-iron, a special process for treating. (James.) cxliv, 80 

chemistry and physics of. (Outerbridge and others — dis- 
cussion.) cl, 329, 460 

columns in building construction cxlvi, 316 

, does it grow? (Goldsmith.) clvii, 235 

ductile cxlii, 73 

in steel-skeleton construction, dangers from. (Outer- 

bridge.) clvii, 467 

— molecular changes in, caused by vibration. (Outerbridge.) 

cxlvi, 69 

recent discoveries and investigations in. (Outerbridge.) 

clvii, 121 

some further notes on. (Outerbridge.) clvii, 31 1 

white, annealing of. (James.) cl, 227 

-weld and surface contact bonds. (Harrington.) cxlix, 401 

Catechu. (Ridenour.) clvi, 417 

Cathode rays, actiomof a powerful magnetic field on cxlii, 151 

chemical effects of cxlv, 313 

Celluloid, a rival of cl, 237 

composition for driving belts cxlvi^ 475 

improved mode of making clii, 90 

Cement for marble civ 180 
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Cement, effect of salt water on. (Cooper.) cxiviii, 291 

from slag.. civii, 75 

Cements, the inspection and testing of. (Humphrey), .clii, 441; cliii, 23, 93 

Census of manufactures, 1900. (Monroe.) ’ clvi, 33, 143 

reports on the metallurgical industries chv, 78 

Central stations, apparatus for power di'^iribution from. (Scott.). . .cli, 282 

Chain gear, Reynold's silent. (Nixon ) cliii, 321 

Chapman-Jones photographic plate tester. (Ives ) clii, 153 

Charpy-Grenet. Equilibrium of iron-carbon systems, (translated by 

Outerbridge) cliv, 91 

Chassague's process of color photography cxiiii, 384 

Chemical analysis of rocks .’ clviii, 137 

calculations, some abridgments in. (Richards.) clii 109 

composition and technical analysis of water-gas. (Earnshaw.) 

cxlvi, 161, 303 

evolution clix, 396 

.industries in America. (Wilbert ) civii, 365 

Chemistry and physics of cast-iron. (Outerbridge.) cl 329 

, applied, commercial value of.... cxlii, 75 

.of electro-plating. (Bancroft.) clx, 139 

the pottery industry. (Langenbeck.) cxiiii, 321 

the relation of, to the advancement of the arts. (Wiley.) 

cxiviii, 327 

what physical chemistry has done for. (Jones) clvi, 425 

Chicago drainage canal cxll 72 

Chimneys for incandescent gas lamos. (White.) cxlvi, 464 

China, mineral resources of. (Garrison.) cl, 480 

some effects of deforestation in. (Garrison ) clii, 420 

China’s threatened boycott clx, 157 

Chromic acid and the soluble chromates, a rapid method for de- ^ 

termining. (Kebler.) cliii, 57 

Chromium and tungsten, double carbide of clvi, 466 

, electrolytic clii, 141 

Circuit-breakers. (Scott.) clviii, 185 

Citrate method. (See phosphoric acid.) 

“City of Trenton,” discussion of the explosion of the boiler of. cxiiii. 321. 431 

Civic beauty and civic duty. (Miller ) clx, 71 

Clarification of river waters. (Hazen.). cxivii, 177 

Clays of the United States east of the Mississippi River clvi, 399 

(Tlock actuated by radium clix, 437 

Gock, City Hall Tower. (Johnson.) cli, Sr 

Coal, American, in Germany cliv, 16 

experiments with submerged clix, 50 

in Nevada clviii, 317 

mined by machines civil 332 

mining, deep, some problems in. (Chance.) cl 152 

, electrical apjjaratus in. (Jackson.) cli, 29 

production in the United States in 1904 clx, 158 

storing under water civil 435 

tests clx, 138 

Coehn’s carbon battery cxlii, 80 

Coke-oven industry, utilization of by-products of. (Terne.) .clviii, 421 

Colkna, earthquake in the state of. (Haines.) clii, 401 

Color changes by radium rays civii, 72 

photography, Joly’s process. (Barkley.) cxli, 479 

Color printing cxlix, 26 

-sense tester. Scripture’s. Report clii, 305 

Coloring glass by penetration clii, 4^ 

“Columbia” mechanical stoker cxlv, 115 
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<^ombustibles, the value of the flame of. (Mahler-Isherwood.) clix, 31 

Combustion, a new process of. (Schlicht.) cxlvi, 357 

Commerce and deep waterways. (Haupt.) • cxli, 81, 171 

on the Lakes civ, 108 

Committee on “Fire-proofing Tests,” work of. (Reed.) cxlii, 321 

Compass variation affected by geological structures m Bucks and 

Montgomery counties, Pa. (Lyman.) cxliv, 281 

Compound gas engine clix, 422 

locomotives, performance of. (See Cooper.) 

Compressed air for city and suburban traction. (Haupt.) cxliii, 13, 119 

, some mechanical applications of. (Saunders.) 

cxlviii, 43, I 2 I, 196 

motors for the New York surface roads cxlii, 152 

Concrete construction clx, ^ 

piling, Shuman’s, report on clx, 435 

railway ties, reinforced clx, 252 

Constant current transformers for alternating arc lighting clii, 355 

Convergents and arithmetical series, etc. (Wadsworth.) clvi, 131 

Conversion of a tree into a newspaper in 145 minutes cxlii, 153 

Cooper-Hewitt interrupters as an aid in wireless telegraphy civ, 315 

Cooper, John Haldeman. Memorial of cxliv, 154 

Conversasiane of the Section of Photography and Microscopy cxlvii, 414 

Copier, Yawman and Erbe’s, report on clvi^ 238 

Copper, electrolytic refining of cxliii, 154 

extraction, the Henderson process of clviii, 397 

its use in destroying typhoid organisms clx, 463 

or copper alloys, tempering clviii, 235 

ores, new method for the treatment of. (Keith.) clx, 147 

River country, Alaska. (Abercrombie.). ..civii, 472; clviii, 289, 353 

sulphate as a water purifier. (Discussion.) clviii, 319 

traces in Bucks and Montgomery counties, Pa. (Lyman.). cxlvi, 416 

tubes, electrolytic cliii, 34c 

hard-drawn cxlvi, 158 

Compith cellulose, Marsden’s. (Nixon.) cxli, 161 

Corrections for heat losses in calorimetric experiments. (Richards.). clii, 81 

Corscaden's steel pulley, report on clxv, 272 

Corundum, artificial clx, 464 

Cosmic dust in hail cxlvii, 168 


Cotton industry in the United States, development of. (Hart.) 

_ . ^ . . cxlix, 238; cl, 161 

Countershaft, vanable speed, Reeve’s, report on cl, 159 

Coxe automatic stoker.... cxlv, i 

C. F. What docs the designation mean? (jKebler.) cliii, ^ 53 

Crank-shaft, speed variations in. (Starkweather.) cxliii, 132 

Critical point,’ the clix, 422 

Crookes on atomic fog..., clvi, 316 

Crysotase — a body that solidifies on heating and z/ice versa, 


r- ^ , . . cxlii, 155; clviii, 64 

Lrypton, a new clement m air cxlvi 315 

Crystalline form, significance of. (MorselL) ....cl 441 

Crystallization under electrostatic stress. (Heyl.) clii’ 397 

Cuba, mineral resources of. (Cabrera-Levy.) cxly, 400; cxlvi! 26 

Culm, flushing oi in anthracite coal mines. (Griffith.) cxlix, 271 

heaps, utilization of. (Peri^.) cxlii 26 

Culture value of physics. (Lacy.) civ’ 37 

Curie experiments with radium 1 .. .V.V.V.dvi’ 18 

Current-bearing matter, a resume of our knowledge of. (HeybV.Vdvii! 201 
Catch, (See cRtcchn.) 
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Cyanide of cakodvl civiii, 120 

process for the treatment of gold ores, (.Richards.) cxliii, 96* 

Cyanogen from ammonia, formation of cxiii, 76 

D 

Dake's square piston engine, report on cl, 160 

Dam across the Nile at Assouan cliv, 230 

Damming the Thau.es clviii, 410 

Dangers from electric railway appliances chv, 281 

Danube ship canal cxiii. 472 

Davies’ mechanical stoker cxlv, 118 

Deafness, apparatus for the relief of. (Hutchison.) clvii, 399 

Death Valley. (Carter.) clu. 193 

Decorated Stove-plate (1764) from West or tue busquenanna. (Hime.'. » 

clvi, 413. 

Deep borings in the United States clx, 465 

Deforestation in China, some effects of. (Garrison.) clii, 141 

Delany's system of machine telegraphy. Report on cxiii, 91 

Delaware River, improvements of the channel of the. (Atlee.) cxiii, 401 

Densities of nitrogen, oxygen and argon, etc. (Leduc-Isherwood.) 

cxlv, 58. 

Density of the earth civ, 102 

Deposits in steam boilers, chemistry of. (Ridenour.) clii, 113 

Deterioration of paper clii, 240 

Development, photographic, theories of. (Leffmann.) cxiix, 319 

Diacetyl, on the oxidation of. (Keller & Maas) clxi, 224 

some derivatives of. (Keller & Maas.) cxiiv. 379 

Diamonds, artificial, production of cxliv, 239; cxlvi, 236 

Diatoms of agar-agar. (Leffmann.) civ, 467 

Diesel engine, installation of, in Jewett City, Conn clvii, 143 

motor. Report on clii, 371 

Diesel’s rational heat motor. (Miller.) cxlvi, 241 

Differential calculus — ^primary problems of the. (Brown.) cxliv, 348 

Diffraction gratings, replicas of. (Ives.).... clix, 457 

Digestive ferments. (Leffmann.) cxlvii, 97 

Distillation of metals civiii, 319 

Distilling apparatus, modern, efficiency of civiii, 64 

Divisibility of the atom. (MacKenzie.) cliii, 451 

Division of tests established by the Dept, of Agriculture clix, 16 

Double-star astronomy. (Doolittle.) clii, 383. 

Dress, savage and civilized. (Balch.) clvii, 321 

Drought, effect of, on river traffic cxli, 155 

Drown, Thomas Messinger. Memorial of. (Frazer.) civiii, 465 

Drying coal clvi, 416 

of linseed oil - cxlviii, 156 

Ductile cast-iron..' cxiii, 73 

Dust-arresting respirator, prize for clvi, 469 

nuisance on highways clx, 274 

Dutton’s pneumatic balance lock.. cxlvi, 159 

Dynamo-electric machine, inventor of the clvii, 271 

machines. (Poole.) clvi, 3 ( 5 s 

Dynamos, compound- wound. (Keller.).. cxiiii, 200 


ISarthquake in the State of Colima, Mexico. (Haines.) clii, 241: 

Efflorescence on bricks and sandstones .cxlv, 313, 
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Egg membrane, healing qualities of... clx, 296 

Eldridge, G. Morgan. Memorial of cxlvi, 470 

Electric arc, the condition of carbon in the cxH, 154 

assay furnace for separating gold and silver cxlii, 38^) 

canal towage in Germany cxlvii, 488 

car-lighting in Germany .civii, 236 

conductors of aluminum cxlvi, 313, 474 

conduits, inspection of. IDevereux.) clix, 299 

convection. (Meyer.) clvi, 453 

current, action of on fused sulphides.... cxli, 73 

dissipation of fogs. clix, 454 

elevator for private residences, Otis’s clvi, 215 

energy direct from carbon cxliii, 315 

furnace cxHi, 471; clix, 100, 462 

products chv, 158, 199; civ, 137 

incandescent light, an improved cxlvii, 168 

is Edison’s invention. cxli, 230 

inspection of street-car equipments. (Herrick*) cxlvii, 360 

lamp, Edison’s development of the. (Marshall.) clx, 21 

incandescent, a new cliv, 282 

light in the examination of gems civ, loi 

Tesla’s new cxli, 478 

lighting, a new system. (Spencer.) cxlii, 303 

and traction cxliii, 314 

locomotives clx, 466 

meter. (Marks’.) cxlv, 309 

motors for driving machine tools civiii, 321 

, their practical application to printing machinery. (Tapley.) 

cxlviii, 259 

power transmission, long distance, in France clix, 142 

railway. Berlin-Zossen, high-speed clvi, 462 

conduit in winter cxli, 388 

signaling, automatic. (Rosenberg.) clvi, 161 

third rail system in service cxlv, 396 

railways in Europe cxiiv, 73, 156; cxlv, 233 

, Johnson-Lindell system of cxlvi, 3^ 

return circuits of. (Hewitt.) cxlii, 51 

the storage battery as applied to. (Winship.),. civiii, 129 

undersurface cxli, 75 

riveting machine cxlvii, 492 

shock cxlv, 395 

safety fuses. (Sacks.) civ, i 

smelting of iron ores clix, 44 

street railways, a surface-contact system of cxlix, 76 

(Pepper.) cxlvi, 55 

tanning cxli, 393 

traction, high-speed clvii, 32 

transmission of pictures and script civiii, s£x 

waves, &c. (Franklin.) clx, 51 

Electrical apparatus in coal mining. Qackson.) cli, 29 

conductivity of aluminum. (Richards and Thompson.) 

cxliii, 19s 

conductors, aluminum for clvii, 144 

Congress, International, Sept. 12-17, 1904 clvii, 70 

Electrical developments, recent in Europe, (Hammer.). cli, 398; civ, 321, 443 

discharge, the structural form of. (Kinkaide.) cxlviii 78 

distribution of powder in workshops. (Discussion.). cl, 481; cli, i 

equipment of a steam railway cxlvii, 328 

incandescent lamp, lengthening the life of clvii, 200 

X4 



Electrical instruments. (Stevens.) cxiix. 475; d, 44 

invention, the status of. ( Rosenbaum. » cxivi, cxlvii, 53 

measuring instruments. (Haskins.) ....cHii, 320; cK% 82 

phenomena, mechanical conception of. (Dolbear.) 

. .cxli, 451: c.xlii, 5M 

plants, water-power, in the United States. (Washington.) 

cxlviii, 161 

process for unhairing and tanning skins. ( Burton*) cxivi, 477 

progress cxlv, 234 

. recent, in Europe. (Hammer.) cli. 398; civ, 321, 433 

wave propagation. (Pupin.) di, 236 

Electrically-heated furnace for potter>' cxlvh, 249 

-w’elded screw caps and bolts, report on clx, iSi 

Electricity direct from coal cliii, 378; clvii. 316; clviii, Tt) 

methods of Jacques and Coehn.cxlii, 25, 79, 289 

in paper-making cxlvii, 405 

railroad w’ork, future of. (Duncan.) cxli, 401 

on shipboard clni, 92 

steam roads cxlv, 73 

the elevated lailways of New York clvi, 141 

, relations of to steam and water pow-er. (Emery.) cxlii, 165 

review of recent progress in. (Lloyd.),.., clii, 307 

what is? cxliv, 391 

Electro-capillary light cxliii, 318 

chemical action. (Reed.) di, 369, 401; chi, 46 

developments, recent clviii, 316 

industries of Germany div, 31 

in France cliv, 45 

polarization. (Reed.) cliii, 2^ 

works at Niagara Falls clii, 467 

chemistry, recent progress in... div, 261 

Electrodes, carbide, for arc lamps div, 142 

Electrolysis, damage caused to water pipes by cxli, 235 

modem theories of. (Richards.) cxli, 192 

obtaining metal powders by clvii, 435 

of chlorides.... cxlii, 316 

water. (Richards.) dx, 377 

secondary reactions in. (Richards.) clii, 201 

Electrolytic chromium ' clii, 392 

converter for X-ray work... clviii, 437 

copper, ( Addicks.) clx, 42 1 

reMng exHii, 154 

tubes cliii, 340 

desilvering argentiferous lead cxlii, 469 

lead and oxides cliii, 450; civ, lOf 

method for estimating gold clviii, 236 

of separating metals cxlvii, 490 

process for copper, Siemens and Halske's clviii, 240 

refining of gold civ, 391 

separation of tin cliii, 220 

soda and bleach clii, 294 

Electro-onagnetic mechanism, with especial reference to telegraphic 

work. (Fessenden*) exHx, 459; cl, 62, 106 

Electro-magnetism, contributions of H. F. E. Leiu. (Stine,), .dv, 301, 336 

metallurgy of aluminum. (Richards.) ..cxli, 357 

of zinc clii, 440, 461 

metallurgical process. (Stassano.) div, 422 

plated steamships cxlviii, 473 

plating aluminum with copper. cxlii, 79 
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Electro plating baths cliii 370 

nickel on wood cxlii, 155, 396 

chemistry of. (Bancroft.) clx, 139 

on wood cxliv, 465; cxlvii, 73 

thermic reductions of iron ores, Ruthenberg’s process civ, 21 1 

types of iron cxlviii, 156 

static stress, crystallization under. (Heyl.) clii, 397 

Element, metallic, a possible new 475 

Elements, two new clviii, 96 

“Elizabeth Thompson Fund” clvi, 465 

Elmore copper works at Schladern clviii, 23 

Emery-wheels, solid. (Paret.) clviii, 97 

Employer and employee, French law of civ, 416 

Empty car-haul, the clviii, 184 

Endovrment fund - cxlvi, 321 

Energy expenditure in producing light clx, 464 

of the universe cliii, 257 

Engine record, good..... clvi, 334 

Engineering, a great achievement in clii, 369 

notes cxli, 234 

on the Great Lakes. (Birkinbine.) cxli, 428; cxlii, 42 

tools at Pompeii.. cxli, 233 

English channel passage, submarine railway for cxlvi, 313 

locomotives, life of clvi, 138 

Erics30n’’s locomotive “Novelty” discovered clvii, 442 

Etching, acid-blast for printing plates. (Levy.) cxlvii, 337; cl, 92 

letters, designs, etc., on metallic goods cxlii, 79 

Eucalyptus, strange facts about the clvi, 236 

Eutectic copper clx, 20 

Evolution of firearms and ordnance. (Wheeler.) cliii, I93 

Expanded metal. (.Merritt.) cxlix, 479; cl, 431 

Expanding and flanging machinery and tools. (Lovekin.) 

dvii, 425; clviii, 43 

Explosion of the boiler of the “City of Trenton” cliii, 321, 431 

Explosions at fires. (McDevitt.) ^ clii, 320 

Explosives, methods for the examination of. (Williams.) cxlvii, 197 

Exportation of American tin-plate exhv, 465 

F= 

Falconnieris blown- glass bricks - cxli, 76* 

Fatigue of metal in iron and steel forgings. (Porter.) cxlv, 241, 322 

Faucht, Ll’THER E. Memorial of cliii, 301 

Feldspar. (See flint.) 

Feldspars and kaolins of Southeastern Pennsylvania. (Hopkins.). cxlviii, i 


Fermentation, modern theories of. (Wyatt.) cxlii, 270, 336 

Fermentation without yeast cells cxlviii, 157 

(Bradbury.) clvii, 41 

Fcrrcirs process of fireproofing wood. Report on clviii, 139 

(Sadtier.) civ, 473 

Ferro-concrete railway ties, clviii, ^2 

Silicon ....clii, 462 

Ferraginized tree. (Carter.) cxli, 227 

Filth in sausage skins clii, 237 

Filtration works, the Belmont. (Hill.) clvii, i, 89, 179 

File for gun-metal, new type of civ, 470 

Filtration of city water supplies. (Discussion.) cxli, 322 



Firearms and ordnance, evolution of. (Wheeler.) cliii, 

Fire-extinguishment with ammonia cxlvin, 315 

hazard of tall buildings cxlvii, 74 

hazards. (Parsons.) cl, 172 

'“Fireproof’ buildings, defects of cxii, 75 

Fireproofing the woodwork of warships. (Hexamer i cxlvii, 65 

wood. (Ferrell.) cli, 161 

(Hexamer ) cxivi, 477 

-retarding qualities of wired-glass. (Hexamer.) cxlii. Si 

First iron casting in the United States clvii, 254 

Fisher’s book typewriting machine cxivi, 318 

Fixation of atmospheric nitrogen. (Terne.) clviii, 421 

Flash-light, smokeless clii, 23S 

Flint, feldspar and fluorspar clviii, 23^, 395 

Floods of the Mississippi River, controlling the, (Haupt.) 

civi, 241: civil 381 


Fluorescent substances, preparation of c.xlil 151 

Flourine and the flourine compounds, Moissan’s researches on. (Keller.) 

clil 123 


Fluorspar. (See Flint.) 

Flushing of culm in anthracite coal mires cxlix, 271 

Fly-wheel made of wire cxll 156 

Flying machine, Langley’s experiments cxll 475 

Fogs, electric dissipation of clix, 454 

Food adulteration. (Cochran.) clx, 127 

and the pure food law. (Frankel.) cxliil 241 

chemistry of. (Leftmann.) .cxliv, 133 

Ford. Williaan H. Action on the death of. cxliv, 397 

Forest fires in New Jersey. (Gifford.) cxlh, 102 

policy of Pennsylvania. (Wirt.) civ, 341 

Forestry, (Gifford.) cx'ix, 240 

in its relation to physical geography and engineering. (Gi- 

ford.) cxivi I 

Fraley, Frederick, elected an honorary member cxlviii, 400 

resolutions respecting cxlviii 318 

"Franklin Fund” of Boston, disposition of clx, 296 


FRANKLIN INSTITUTE:— 

Action in reference to the smoke nuisance in Philadelphia cxliil 464 

Amendments to the By-Laws cxlviii 316, 404; cliii, 395, 396; cliv, 317 

Annual elections. (See February impressions.) 

Committee on Science and the Arts, Reports: 

Acetylene gas generator. Bournonville-Goldbacher. (Chas. 

A. Hexamer.) cxlix, 79 

Condon’s. (Chas. A. Hexatmer) 

cxlviii, 478 

system of storing and transporting. Claude- Hess- 

Fouche. (H. F. Keller) civ, 395 

Acid-blast process for etching metal plates. Levy’s. (Frank 

E. Manning.) cxlviii 79; cxlix, 158 

Addressograph. The Addressograph Co. Q. Logan Fitts.) 

civl 79 

Aerial navigation. Fisher’s apparatus. (Spencer Fullerton.) 


cxivi 159 

Air-brake, automatic, Jeffries’s. Q. Y. McConnell.) cxWi, 399 

compressor, hydraulic. Continental Com. Air and Power 
Co. (J. Logan Fitts.) cl, 429 
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Alumino-thermics, Goldschmidt’s. (H. F. Keller) civiii, i6o 

Arc lamp, enclosed, Heany’s. (L. F. Rondinella.) clvii, 468 

Toerring’s. (Francis Head.) clvi, 78 

Toerring’s. (L. F. Rondinella.) clvi, 78 

Arithmachine, Goldman’s. (Hugo Bilgram.) cl, 395 

Ash ejector, hydropneumatic, See’s. (H. W. Spangler.). . .clvii, 137 

Aventurine glass, Walsh’s. (Jos. W. Richards.) cliii, 317 

Balance for testing white metal alloys. Richard’s. (H. F. 

Keller.) clii, 80 

Baling system, round-lap, for cotton. (Chas. E. Ronaldson.) 

cxlix, 396 

Basin system, Riker’s. (Frank P. Brown.) 475 

Battery motor, Kent’s. (Chas. J. Reed.) cxliii, 4^ 

Bearing. (See Roller-bearing.) 

Bibles, Holman 5 c Co.’s. Exhibit of. (Louis E. Levy.), .cxlix, 473 

Bicycle, pneumatic, Baker’s. (Henry R. Heyl.) cxiv, 399 

Black prints, Leclere’s. (Louis E. Levy.) cxliii. 38^ 

Blind, machine for tangible writing for touch reading. Wait’s. 

(Hugo Bilgram.) cl, 158 

Blue* print apparatus, Whmery’s. (Louis E. Levy.) civ, 160 

Book-shelf and support, Lindberg’s (Henry R. Heyl.) cxliv, 471 

Braiding machine, Groupe’s. (Henry R. Heyl.) cxlix, 238 

Brake. (See Electric brake.) 

Brazing cast-iron — .American Brazing Co., process. (G. H. ^ 

Clamer.) clvi, 80 

Breakwater, reaction, Haupt’s. (Ambrose E. Lehmann.). .. .cli, 237 


Bridging bell for telephones, Carty’s. (L. F, Rondinella.). ..civ, 80 
Butter-making process, Taylor’s. (Sam’I P. Sadtier.) 

, clvi, 78; civiii, 233 

Calorimeter, respiration, Atwater-Rosa- (H. W. Wiley.), .cxlix, 317 
Camera. (See “Graflex.”) 

stereoscopic, Baker’s. (F. E. Ives.) cxlix, 317 

Canal-Lock. (See Lock.) 

Cap^.screws and bolts, electrically welded, Kurtz’s, (J Logan 

Fitts.) clix, 159 

Car, cars. (See Street, Railway, Trolley.) 

lighting, electric system of, Moscowitz. (Arthur J. 

Rowland) cxlviii, 78, 479 

trucks, steel. (Henry F. Colvin.) cxlvii, 174 

wheels, hydraulically forged steel. Loss. (James Chris- 
tie.) civiii, 398 

Carriages, improvements in, Caffrey’s. (Arthur M. Greene, Jr.) 

cl 159 

Cartridge-loading tool, Adams. (B. W. Dunn.) cxlvii, 174 

Cash register, the National. (Geo. S. Cullen.) cli, 476 

Cast-iron, physics of, Outerbridge. (C. J. Prince.) cxliv, 78, 399 

investigations in, Outerbridge’ s. (Thos. P. Conard.) 

clvii, 158 

Check-punch, Brosnaham’s. (Edward F. Moody.) 

cxlv, 475; cxlvii, 176 

Chimney for incandescent gas lamps, White’s. (Frank P. 


Brown.) cxivi, 464 

Cipher code system, Roussells. (E. A. Scott.) cliv, 80 

Clock. (See Electric, Hydraulic, Pneumatic.) 

electric program, Frick’s. (J. Logan Fitts.) cxlviii, 80 

pneumatic. Hall’s. (J. Logan Fitts.) cH, 319 


primary electric, Moberg’s. (Wm. T. Lewis.).., .cxlvii, 333 
Clutch. (See Magnetic friction.) 
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Coal, loading and screening machine. Seitz’s. (Chas. Day.).clviix, 15S 
storage structure. Dodge’s, (Chas. E. Ronaldson-).-.cIviii, 80 

system, Dodge’s, i James Christie.) clvii, 469 

Color photographs, Miley & Son. (Louis E. Levy.). .. .. .clix, 470 

-sense tester. Scripture’s system. (Geo. F. Stradling.) 

clii, 395 

Colorimetry, quantitative, Frazer’s method. Qos. W. Richards.) 

clix, 323 

Compressed air, raising water by. Frizell. (Arthur Falke- 

nau.) cli, 159 

Compressing air with water, FrizelFs method for. (Arthur 

Falkenau*) cli, 159 

Computing machine, Draper’s. (Hugo Bilgram.) clvii, 471 

Concrete pile, Shuman’s. (Lewis M. Haupt.) clvii, 158 

Combustion, Schlicht’s process. (Chas. James.) cxlvii, 413 

Copier, rapid-roller, for letters. Yawman-Erbe. (Ernest M. 

White.) civil, 238 

Copper wire, hard-drawn, Doolittle’s. (Chas. James.) — cxivi, 158 
Copying machine — for letters. Yawman-Erbe. (Ernest M. 

White.) clvii, 238 

Copying-press, hydraulic, for letters, Rosenbaum. (Geo. S. 

Cullen.) clix, 239 

Corner-bead, metallic, Marsh’s. (Henry R. Heyl). .... .. .cxliv, 77 

Cotton baling system, round-lap. (Chas. E. Ronaldson.). .cxlix, 396 
press for compressing, Lowry’s. (Chas. E. Ronald- 
son,) cxlix, 397 

Countershaft, variable speed, Reeves’s system. (Wilfred 

Lewis.) cl, 159 

Crucible for Combustion, Shimer. (H. F. Keller.). clii, 395 

Culinary-ware, aluminum steel-lined, Coles’s. (Charles James.) 
Cutters. (See Gang cutters.) cxlv, 239 

Diesel engine. (Henry H. Supplee.) cli, 473 

Diffraction gratings. Replicas of. Ives’s. (Geo. A Hoadley.).clx, 79 
Disinfectant ejector, Hollingshead’s. (Henry R. Heyl.) 

cxliii, 4^; cxlv, 474 

Door-check, Blount-Taylor. (Ernest M. White.) cliv, 3^ 

, horizontal folding. Cross’s. (Chas. E. Ronaldson.). , civ, 320 
Door. (See Folding door.) 

Drawer bottom, compartment, Gowdey’s. (Henry R. Heyl.) 

cliv, 399 

Drawing pen, Alteneder’s. (Geo. S. Cullen.) clx, 400 

tables, Laughlin-Hough. (L. F. Rondinclla.).. cxlix, 78 

Drive-chain, Morse’s. (Geo. S. Cullen.) .clii, ^ 

Driving wheel, locomotive, counterbalance for. Davis's. 

(Wilfred Lewis.) .....cxivi, 80; cixiv, 470 

Econometer, Arndt’s. (Wm. M. Barr.) cxliv, 205, 3^ 

Ejector for disinfectants, Hollingshead’s. (Henry R, Heyl.) 

cxliii, 464; cxlv, 474 

Electric brake motor, Crocker- Wheeler Co. (W, C. L. Eglin.) 

cijii, 398 

*'buzz” fan, Wheeler. (Francis Head.) civiii, 158 

elevator for private residences. Otis Elevator Co.^ 

(T. Carpenter Smith.) cliv, 398 

furnace, Moissan’s investigations* (Paul A. N. 

Winand.) cxlv, 79; cxivi, 63 

fuses, enclosed, Sachs’s. (C J. Reed.) ....clvi, 79 

illumination, Sticringer’s improvements. (W. C. L. 
Eglin.) cliv, 481 
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Electric incandescent lamp, Phelps’s, “Hylo.” (Arthur J. 

Rowland.) civ, 396 

lamp, Nernst’s, Nernst Lamp Co. (Arthur J. Row- 
land.) clx, 77 

meter. Marks’s. (H. W. Spangler.) cl, 4;^ 

motor, single-phase, Wagner Electric Co.’s. (Arthur 

J. Rowland.) cliii, 397 

motors, system of control for, Leonard’s. (Francis 

Head.) cliv, 395 

program clock, Frick’s. (J. Logan Fitts.) cxlviii, 80 

protective devices, Burglar Immunity Co.’s system. 

(Rich’d Gilpin.) clix, 324 

railway, Voynow-Nichols joint for rail-bonding. 

^T Carp^^nter Smith.) clvii, 238 

railways, plastic bond for. Edison-Brown. (Geo. 

F. Stradimg.; cxlviii, 79 

semaphore signal, Lattig’s. (Rich’d L. Humphrey.) 

clviii, 159 

traction, multiple-unit system of. Sprague. (W. C. 

L. Eglin.) clviii, 148 

Electrical distribution and interior wiring, system of. Stier- 

inger’s. (W. C. L. Eglin.). cliv, 481 

Electrically-welded cap-screws and bolts. Kurtz. (J. Logan 

Fitts.) clix, 159 

Electro-chord piano, Breed’s. (C. C. Heyl.) chi, 395 

Electrolytic interrupter for induction coils, Wehnelt’s. 

(George A- Hoadley.) clx, 78 

pflTocess for caustic and bleach, Acker’s. Qoseph 

W. Richards.) civ, 80 

Elevator, electric, for private residences. Otis Elevator Co. 

(T. Carpenter Smith.) cliv, 398 

pneumatic, Gcrdtzden’s. (A. Robinson Mcllvaine.) 

^ , . cxlvii, 333 

Enclosed arc lamp, Toerring’s. (Francis Head.) clvi, 78 

Engine, Engines. {See Steam. Locomotive, Gas, Electric.) 

-lathe, screw-cutting, Evans’s. (Hugo Bilgram.)..cliv, 398 
Turrett. Von Pittler. (Hugo Bilgram.). .. .civ, 79 

valve, Hay’s. (Arthur Falkenau.).... cxlvii, 413 

Etching metal plates, Levy’s acid-blast method and appa- 
ratus. (Frank E. Manning.) cxlviii, 79; cxlix, 158 

Expert testimony. (Henry R. Heyl.) cxlvi, 159 

Expanding and flanging machinery and tools, Lovekin’s. 

(Thos. P. Conard.). clix, 78 

ExposOTc scale for timing negatives, Wager-Smith. (Sam’l 

Sartain.) clvi, 400 

Feed-water regulator, Burrow’s. (John Haug.) clviii, 160 

Fender for trolley cars, Lotzgesell's. (Henry R. Heyl.). .cxlvi, 319 

Filing cabinet, Tucker’s. (Louis E Levy.) cxlix, 473 

Filter, self-cleaning, Jarrett’s. (Samuel P. Sadtier.) cxiiii, 390 

Fire nozzle, Eastman’s. (C. A. Hexamer.) clix, 470 

Glazier’s. (<^has. A. Hexamer.) clix, 78 

Fireproofing wood, Ferrell’s process and apparatus. (R. L. 

Humphrey.)............ clvi, 79; clviii, 139. 

game regulation, Eldred’s system. (Harry F. Keller.).... clx, 473 
Fla^ng and expanding machinery and tools, Lovekin’s, 

: 471, clix, 78 

|Nex)bfe metallic tube, Almonds. (Hugo Bilgram.) cxIiii, 300 

Flymg machine, Praull’s. (Wm. M. Barr.)... cxliv, ^ 
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Folding door, horizontal, Cross's. (Chas. E. Ronaldson,). .civ, 319 

“Franklin Medal,” L. F. Rondinella cxivi, 160 

Friction clutch, automatic fluid-pressure. (Tinius Olsen.), .cliv, 77 
Furnace. (See Electric, Steam, Boiler.) 

Fuses. (See Electric.) 

Gang-cutters, radial duplex, Eber hart's. (Ernest M. White.). civi, 78 
Gas composimeter. Uehling & Steinbach. (John M. Hartman.) 

cxlvii, 332 

Gas producers, suction, Otto's. (Hugo Bilgram.) clviii, 471 

Gasoline vapor lamp. Int'l Heat & Power Co. (Arthur J. 

Rowland.) ...... — cl, 481 

Gauge, automatic rolling-mill, Haines's. (James Christie.) 

clii, 80 

for measuring heat, Morse's. (G. H. Clamer.) clvi, 79 

Gear-molding machine, Groves’s. (Thos. P. Conard.) cxliv, 76 

teeth, machine and cutter for generating. Fellows’s. 

(Wilfred Lewis.) cxlvii, 413 

Gearing, Schellenbach's system of. (Hugo Bilgram.) cliv, 482 

Glass, light-projecting, improvements in, Dobbins & Moffat. 

(Geo. A. Hoadley.) cli, 237 

Geolo^cal Survey (U. S.), Exhibit of at the Nat'l Export Ex- 
hibition. (Theo. D. Rand.) cxlix, 471 

Governor system. Rites’s. (Arthur Falkenau.) clui, 317 

“Graflex” camera. Folmer & Schwing Co. (Wm. H. Thome.) 

clx, 3gf 

Granite reconstructed for insulation. Reconstruction Granite 

Co. (Geo. A. Hoadley.) cli, 78 

Graphite, artificial, Acheson's. (Samuel P. Sadtler.) cl, 397 

Graphophone, “Grand,” Macdonald's. (Louis E. Levy.).. .cxlix, 158 

Grate, Reagan's. (John Hartman.) (James Christie.) 


cli, 318; cliv, 399 

Hangers. (See Shaft hangers.) 

Harmony, Goldschmidt's theory of. (Jos. W. Richards.)., .civ, 159 

Heat gauge, Morse's. (G. H. Clamer.) clvi, 79 

Holophane glol>es. Blondel & Psaroudaki. (Cxeo. A. Hoadley.) 

cxliv, 472; cxlv, 262 

Hydraulic air-compressor. (See Air compressor.) 

ram, Wentworth's. (Lucien E. Picolet.) civ, 79 

“Hylo” electric incandescent lamp, Phelps’s. (Arthur J. Row- 
land.) civ, 396 

Incandescent light, kerosene. Williams, Brown & Earle. 

(F. E. Ives.) cliii, 473 

lighting system, Kitson’s. (Arthur J. Rowland.) 

clii, 79 

Inertia indicator, Lewis’s. (Arthur M. Greene, Jr.) cxlvii, 175 

Indexing the Committee’s Reports .cl, 476 

Injectors. ( 5 re Steam.) 

Interior wiring, and electrical distribution, system of, 

Stieringeris. (W. C. L. Eglin.) cliv, 482 

Joint, waterbury Tool Co.'s universal. (Daniel Eppelshi- 

mer, Jr.) clvii, 156 

Journal-box, Cook’s self-lubricating. (J. Logan Fitts.). . .cxivi, 78 
Knife-sharpening attachment for sewing machines. Cox’s. 

(G. Morgan Eldridge.) cxiiii, 464 

Knitting Machine, Parkinson’s. (Henry R. Heyl.) clix, 239 

“Kodak” developing machine, Eastman's. (Lucien E, Picolet.) 

civ, 397; clviii, 145 
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Laird, Shober & Co.’s exhibit at the Naf 1 Export Exhibition. 

(J. Ware Jones.) cxlix, 473 

Lamp, kerosene oil, incandescent, Williams, Brown & Earle. 

(F. E. Ives.) cliii, 473 

Lamps, gasoline vapor. Int’l Heat & Power Co. (Arthur 

J. Rowland.) - cl, 481 

Lathe. (See Engine.) 

engine, screw-cutting, Ei^ans’s. (Hugo-Bilgram.). .cliv, 3 qB 

turrett. Von Pittler’s. (Hugo Bilgram.) civ, yg, 

Letter copier. (See Copying machine.) 

Lighting, incandescent Welsbach system. (Arthur J. Row- 
land.) cl, 15B 

incandescent system, Kitson’s. (Arthur J. Row- 
land.) cliii, yg 

Lightning arrester, Shaw’s. (Thos. Spencer.) clvii, 137 

Liszt organs. Mason & Hamlin Co. (Henry R* Heyl.) clii, 39a 

Lock, pneumatic balance, Dutton’s. (Edgar Marburg.), .cxlvi, 159. 
Locomotive engine, compound, Reeves’s (Henry F. Colvin.) 

cxlv, 239; cxlvi, 8a 

Locomotives, balanced, cylinders of. Dunbar. (J. Logan 

Fitts.) cxlv, 475 

Loom, swivel, Wilmunder’s. (G. M. Eldridge.) cxlv, 474 

Magnetic clutch, Arnold’s. (Francis Head.) civ, 319- 

Make-ready process for printing, Severy's. (Louis E. Levy.) 

cxlvi, 77 

Measuring device, Hill’s. fWim. H. Thorne.) clvi, 47a 

for the interior of tubes, Mellor s. (Arthur 

Falkenau.) civ, 319^ 

Medal. Franklin Medal, proposed foundation of. (L. F. 

Rondinella.) cxlvi, 160 

Meter, electric, Marks’s. (H, W. Spangler.) cl, 480 

Milk, reconstructed, Campbell’s. (Louis E. Levy.) clviii, 15^ 

Molding Machine, Tabor-Mumford-Lewis. (A. E. Outer-^ 

bridge, Jr.) cliii, 315 

Mosaics, Mueller’s method of making. (Wm. C Head.) 

cxliv, 398; cxlv, 19S 

Motor, Motors, Electric, Pneumatic, Rotary, Gas.) 

Multiple unit sy.'^tem (>f electric traction, Sprague’s. (W. C. L. 

Eglim) civ, 396 

Musical harmony, Goldschmidt’s theory of. (Joseph W. 

Richards.) civ, 159 

instruments, Albert’s improvements in. (Henry R. 

Heyl) - clii, yg 

National Export Exhibition awards. (Louis E. Levy.) 


cxlix, 471, 475 

Nernst lamp. Nernst Lamp Co. (Arthur J. Rowland.). . .clx, 77 
Nutrium, a new^ food product. Nat’I Nutrient Co. (Henry 


Leffmann.) cliii, 399. 

Omnimeter, Sexton’s. (Wilfred Lewis.) cxlvii, 176 

Pen, drawing, Altenoder’s. (Geo. S. Cullen) clx, 400 

Pencoyd Iron Works, exhibit of. (Thos. P. Conard.)... .cxlix, 473 

Phantascope, Jenkins’s. (Henry R. Heyl.) cxlv, 79 

Phonosphere, Alexander’s. (George A. Hoadley.) clix, 472 

Photographs, color, Miley & ^n’s. (Louis E, Levy.) clix, 471 

Phonography, improved method, Stein’s. (E. A, Scott)-., civil, 230- 

T3kl.— OL /■ A ...I . nr 


Photomicrographic device, Ives’. (Louis E. Levy.) cliv. So 
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Photo-polychromic printing process. Burger's. (Louis E. 


Levy.) civ, i6o 

Photo-printing machine, Rondinella’s. (.Louis E. Levy.) 

clx, 78 

Piano, electro-chord. Breed’s. Chas. C. Heyl ) clii, 3^ 

Piles. {See Concrete.) 


Pipe joints, improvements in, Higbee. (Hugo BiIgram.K .cxlvii, 496 
Pistol, improved, Colt's Fire-arms Co. (Lucien E. Picolet.) 

clix, 472 

Piston-packing, Reacock’s. (J. M. Emanuel.) cxliii, 3^ 

Pneumatic bicycle, Baker's. (Henr>' R. Heyl.) cxiv, 399 

dispatch tube apparatus and system, Batchellor's. 

(Arthur Falkenau.) I cxlvi, 8r 

canal lock. {Sec Lock.) 

system for preventing the freezing of water pipes, 

Hopkins's (J J* de Kinder ) cxlix, 317 

Potential indicator for station use, Mershon’s (Wilbur M. 

Stine.) cl, 479 

Press for compressing cotton, Lowry’s. (Chas. E. Ronald- 

son ) cxlix, 399 

Printing process, improved, Severj^'s. (Louis E. Levy.), .cxlvi, 77 
Prismatic, or light-projecting glass, Moffett & Dobbin's. 

(Geo. A. Hoadley.) cli, 237 

Pulley, all wrought-steel, Corscaden’s. (John L. Gill, Jr i 

cxliv, 470: cxlv, 272 

Pyrometer, pneumatic, Uehling & Steinbart. (H. W. Spang- 
ler.) cxhv, 471 

Rail-bond. (See Electric railway. ) 

joint, Villenoweth's. (J. J. de Kinder.) cxlix, 396 

Voynow-Nichols. (T. C. Smith.) civil, 238 

Railway tie, Browm’s. (H. F. Calvin.) cxlvii, 497 

steel. Chester. (Thos. P. Conard.) ch. 476 

Rapid roller copier. Yawman-Erbe. (Ernest M. White.), .clvii, 238 

Ratchet, improved. Waterbury Tool Co. (Wilfred Lewis.) 

cl, 159 

tools. North Bros. (Wm. H. Thorne.) clviii, 399 

“Reconstructed granite” fcr ins.ilatcr. Reconst. Granite Co. 

({j^orge A. Hoadley.)..... cli, 78 

milk, Campbell’s. (Louis E. Levy.) clviii, 159 

Recorder, pocket, for tests of materials, Henning’s. (Wil- 
fred Lewis.) cxlix, 78 

Register, National cash-, Nat. Cash Register Co. (Geo. S.. 

Cullen.) cHt 476 

Rheostat, Wirt’s. (T. Carpenter Smith.) cliv, 80 

Roller-bearing, American Roller-Bearing CoJs. (Arthur M. 

Greene, Jr.) cliii, 396 

Hyatt’s. (James (Dhristie.) cxlvi, 79 

Rotary motor, Reed’s. (H. W. Spangler.) cxlvi, 159 

Safety-devices, automatic, for electric circuits, Rowland. 

(E. Alex. Scott.) cxliv, 77 

Sand track, Koepecke’s. (Lewis M. Haupt.) cxliii, 389 

Sawing machine and guide, Humphrey’s. (Heniy R. Heyl.) 

cli, 319 

Schaltung, Waltheris, for induction coils. (Geo. A. Hoadley.) 


clx, 399 

“School City.” Gill, (Louis E. Levy.) clvi, 80 

Screens for photo-mechanical engraving, Levy’s. (D. Anson 
Partridge.) cxliv, 79 
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Screw and metal-working imachine, automatic, Acme Screw 

Co/s. (Hugo Bilgram,) cl, 395 

Semaphore signal, automatic electric, Lattig's. (R. L. Hum- 
phreys.) clviii, 159 

Shaft-hangers, pressed steel, Standard Pressed Steel Co. 

(Anson W. Allen.) clx, 473 

Shear, power-driven, with adjustable stroke, Betterman’s, 

(Spencer Fullerton.) cxlvii, 333 

universal trimming, Betterman's. (Spencer Fuller- 
ton.) cxlvii, 332 

Shell torch, Ample’s. (W. O*. Griggs.) clx, 77 

Siphon condenser, PennelFs. (J, J. de Kinder.) cliv, 3^ 

Smoke nuisance, abatement of, in Philadelphia. (H. W. 

Spangler.) cxlv, 474 

ordinance for suppressing. (A. E. Outer- 

bridge, Jr.) cxlvi, 80, 320, 400 

Speed controller, Consolidated Machine Co.'s. (Chas Day.) 

civ, 318; clvi, 78 

variator, Lodge & Shipley's. (Chas Day.) civ, 320 

Static machine and X-ray apparatus. Sweet & Lewis. ( A. E. 

Kennelly.) cxlviii, 479 

Steam boiler, internally-fired water-'pipe, Kinney’s. (Henry 

W. Spangler.) cxlyiii, 479 

engine, rotary, Lewis's. (Henry F. Colvin.) cxliii, 464 

square piston, Dake's. (L. F. Rondinella.). . .cl, 160 

injectors, Kneass’. (H. W. Spangler.) cl, 477 

-trap, Heintzs. (Arthur M. Greene.). ..cxlvi, 79; cxlvii, 176 
Steel pulley, (See Pulley.) 

(See Tool-steel.) 

,tool, Taylor-White process of treating. (Chas. Day.) 

cliii, 398 

Stencil machine, Bradley’s. (J. Logan Fitts.) cliii, 397 

Stereogram, Ives’s parallax. (Martin I. Wilbert.) clvii, 469 

Stereometric models, Morsell’s. (Geo. A. Hoadley.) cliv, 482 

Sterilizer for water, Waterhouse-Forbes. (A. C. Abbott.). . .cli, 477 
Stoker, Jones’s underfeed, for steam boilers. (Kern Dodge.) 

clvii, 238 

Storage stiucture for coal Dodge’s clviii, 80 

system for coal Dodge’s. (James Christie.) clvii, 469 

Street cars, convertible and semi-convertible. Brill’s. (Henry 

R. Heyl) clvii, 29 

railway system, McGill’s. Qaraes Christie.) cxiix, 78 

Suction gas producer, Otto’s, (Hugo Bilgram.) clviii, 471 

Synchronism indicator, Lincoln’s. (W. C. L. Eglin.) cliii, 3^ 

Tangential water wheel Doble’s. (A. M. Greene, Jr.) clviii, 157 

Pelton-Doble, protest. (A. M. 

Greene, Jr.) clvii, 472 

Telephoning over long distances, Pupin’s system for. (C. C. 

Heyl.) clix, 324 

Tent fastening device, Rinn’s. (T, Carpenter Smith.) clviii, 79 

Testing machine, Dunn’s. (L. F. Rondinella.) cxliv, 397 

wh*te metal alloys, balance for, Richards’s. (H. F. 

K slier.) clii, 80 

^‘Thermit” process, Goldschmidt’s. (H. F. Keller.) clviii, 160 

Thermo-che>mistry, contributions to, Westman’s. (Jos. W. 

Richards.) cxlvii, 496 

Threading tool Dock’s. (Hugo Bilgram.) cli, 319 

Tidal motor, Markmann’s. (Wilfred Lewis.) cxlv, 78 
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Time recorder, the Rochester. (Henry R. HeyL) cxiiv, 320 

Tobacco-cutting machine, Adt's. (\Vm. F. Wilcox.) clii, 394 

Tool-steel, Taylor-White process for making, (Chas. Day.).cliii, 397 
Traction system. {See ilultiple unit.) 

Transformer, constant-current arc light, Gen’l Electric Co.'s. 

(Francis Head.) cli, 237 

step-up and step-down. Hunter. (Clayton W. 

Pike.) cxliv, 320 

Transmission, Hammer’s experiments in long-distance. (L. F. 

Rondinella.) chii, 317 

Trisection of the angle. Morsell. (L. F. Rondinella.)... cxliv, 7t) 
Trolley car fender, Lotzgeselfs. (Henry R. Heyl.).. ..cxlvi, 319 

-wheel, Bierbaum’s. (Lucien E. Picolet.,) cliii, 31B 

Truck. (See Car-truck.) 

cushion for railway cars. Owen. (W»m. P. Evans.) 

cxlviii, 79 

Tubes, device for measuring the variable diameter of, Mel- 

ler’s. (Arthur Falkenau.) civ, 319 

Turnbuckle, steel, Merill’s (Arthur Falkenau.) cxlv, 474 

Turrett lathe, von Pittler’s. (Hugo Bilgraan.) civ, 79 

Typewriting machine, Blickensderfer's. (J. Logan Fitts) cl, 479 

for books and letters, Fisher's. (J. 

Logan Fitts.) cxlviii, 479 

Remington-Sholes. (J. Logan Fitts.). cl, 478 

Williams's. (G. Morgan Eldridgc.) 

cxliv, 75 ; cxlvi, 72 

Underfeed stoker, Jones's. (Kem Dodge.) civii, 238 

Universal joint, Williams’s. (Daniel Eppelshimer, Jr.).... civii, 156 

Valve. (See Engine.) 

Variable-speed countershaft, Reeves's. (Wilfred Lewis.). .. .cl, 159 

Ventilator, the ‘‘Star.” (H. W. Spangler.) cliii, 316 

Venturi meter, Herschell's. (John C. Trautwine, Jr.). .. .cxlvi, 80 
Voting machine, U. S. Standard, Gillespie's. (L. F. Rondi- 
nella.) cli, 319 

Votometer, Bardwell's. (L. F. Rondinella.) ...cli, 319 

Waste metals, utilizing, Gamer's process. Oos. W, Rich- 
ards.) civi, 470 

Water-heater for range boilers, Heller's. (Spencer Fullerton.) 

cxlix, 316 

improved, Ruud’s. (Chas. E. Ronaldson.)..clix, 79 
pipes, preventing freezing of. Hopkins. (J. J. de Kinder.) 

cxlix, 317 


sterilizer, Waterhouse-Forbes. (A. C. Abbott.) clii. 295 

supply cut-off, Borgnis's. (Wm. M. Barr.) cxlv, 3^ 


wheel. (See Tangential.) 

Double's tangential. (Arthur M. Greene, Jr.). cliv, 397 

Wave motor, Lotzgessell's. 0ohn Haug.) cxlv, 3^ 

Wheel. (See Car, Driving, Percussion, Tangential, Trolley, 
Vehicle. Water 


for vehicles, Markle/s. (G. Morgan Eldridge.). .cxliv, 399 
forged-steel car and locomotive, Facer’s. (Thos. P. 


Conard.) cli, 158 

hydraulically forged steel, for railway cars. Loss's. 

(James (^ristie.) clviii, 398 

percussion, Cazin's. (Wra, M, Barr.) cxliv, 470 

trolley, Bierbaum's. (Lucien E. Picolet) ..cHii, 318 

White-metal alloys, balance for testing, Richards. (H. F. 

Keller.) clii, 80 
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Window-blind lock, Brosnahan’s. (Stacy Reeves.) cxlvii, 175 

, fireproof, Lupton’s. (H. R. Heyl.) clvii, 46^ 

ventilator, Sangumetti's. (Stacy Reeves.) cxliv, 320 

Wire. (Sec Copper wire.) 

-testing machine, Falkenau-Sinclair. (Kern Dodge).. cl viii, 471 
Wiring. (See Interior wiring.) 

Wood, Ferrell’s process for fireproofing. (Rich’d L. Hum- 
phrey.) clvi, 7p 

Writing and reading machine for the blind, Waite’s. (Hugo 

Bilgram.) cl, 158 

X-ray apparatus, Sweet & Lewis’. (A. E. Kennelly.) — cxlviii, 479 

Sayen’s. (Arthur W. Goodspeed.) cxlvi, 78 

Corresponding Members. Election of Mr. T. Commerford 

Martin cxlviii, 477 

Elliott Cresson Medal Fund. Decision of Court confirming 

the right of the Institute to determine awards clvii, 467 

Honorary Members: Election of 

Prof. Arthur Beardsley cli, 474 

Prof. Martin H. Boye, Hon. Fred’k Fraley, Dr. Charles 
F. Himes, Mr. Charles Kirchhoff, Rear Admiral George 
Honorary Members: Election of 

W. Melville, U.S.N., Dr. T. C Mendenhall, Mr. Ralph W. 

Pope, Dr. Coleman Sellers, Dr. Robert H. Thurston, Dr. 

Harvey W. Wiley cxlviii, 477 

Membership fees increased cliii, 395 

Metric system, action of special committee on the adoption of, 

in the United States cliii, 472 

Millerand, M. Special committee recognizes his w^ork in pro- 
moting the liberalization of the French patent laws cliv, 480 

National Export Exposition clvii, 254; cxlviii, 318 

Froceedingj of sided meetings: (See impressions of month next 
following:) 

Resolutions in reference to the publication of the U. S. patent 

reports and their distribution cxliii, 464 

Resolutions respecting Hon. Fred’k Fraley cxlviii, 318 

^'hool and Naval Architecture established cxlviii, 400 

Schools: for annual reports {See May impressions.) 

Sections: Joint meeting of the American Institute of Mining En- 
gineers and Mining and Metallurgical Sections cliii, 476 

Joint meeting of the Lehigh Valley Branch of the American 

Chemical Society and the Chemical Section cxlvii, 253 

Organization of the Section of Photography and Microscopy 

. . cxlvii, 414 

Organization of Section of Physics and Astronomy cxlvii, 253 

Proceedings of Sections. (See impressions of month next fol- 
lowing meeting.) 

Franklin Institute vs. The Trustees of the Elliott Cresson Fund, 

decision of court in amicable suit clvii, 467 

Frazer, Dr. Persifor. Elected to the Board of Managers civi, 460 

Fritz Medal awarded to Lord Kelvin clix, 450 

French laws of employer and empk>yee cl/, 410 

patent regulations, new cliii" 2^ 

^ universities, removing restrictions from *.\’.\cxli! 470 

Fuel oil (Rowland.) j,g 

on the Southern Pacific Railroad. cliii 417 

tests. (Texas.) .V... cliii S 

supplies of the Far East, and their possible consequences. (Ish- 

76 
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Fuller’s earth, >modern uses of. (Day.) cxlix. 240* 

occurrence of, in the United States. (Day.) cl, 214 

Fungi for yeast in fermentation cxlvi, 475 

Furnace for high temperatures. (Gentt.) cxlti, 458 

gas engines civ, 272- 

Furnaces, improved, and mechanical stokers cxlv, i, 107 

Fuse-metals, inherent defects of, &c. (Harrington.) cxU, 4(14 

Fuses, electric. (Sachs.) civ, i 


G 


Galvanic action at a distance cx’vii. 40,^ 

Galvanizing, an improvement in the art of. (Reese.) cxliv. 312 

iron and steel, a substitute for cxKii, 73 

Garbage disposal and the harbor channels. clvii, 271 

the coke-oven process for utilizing. (Terne.) clvni 421 

Garnet as an abrasive clviii, 468* 

Gas composimeter. (Decker.) cxlvi, 77 

engine, a compound clix, 422 

development of the .clvi, 31 

of the future, (Thurston.) cliv, 422 

the future of the cxivii, 32S 

research in Germany civ, 72 

water required for clviii, 352 

engine for utilizing blast-furance gases. (Richards ) cl. 415 

pipes, to prevent the freezing of cliv, 34S 

turbines clix. 100 

wells, recorded pressure of clix, gg 

Gaseous mixtures, (Leduc-Sacerdote. Translated by Isherwood.) 

cxlviii, 303 

Gases of the atmospbere.^ (Keller.).,.... cliv, 47 

Gasoline motor as an auxiliary to sails clx, 23S 

Gayley’s dry-air process of furnace operation. clx, 4^ 

Gear-teeth, the Fellows, machine for generating. Report on cl, Sr 

Gelatine, action of, on glass ^ civ, 356 

physical and chemical properties of cliii, 417 

solidified .cxli, 394 

Gems, electric light in the examination of civ, lor 

Geological Congress, Seventh International. Report on. (Richards.) 

cxliv. 385 

structure, influence of, on topography. (Lyman.) cxlv, 355 

Survey of the United States cl, 326 

Geometric chuck, the mathematical theory of. (Partridge.) civ, I3§, 195 

Georgia, gold mining in. (Tatham.) cxlvi, 19 

German technical schools cxivii, 170 

(jeyser activity in Yellowstone Park, rapid decline of cxlix, 236 

Gilsonite, artificial. (Day.) - cxlv, 476* 

and elaterite ^ 

Glacial period, cause of the cxivii, 494 

Glass, action of gelatine on civ, 356 

bricks, Falconnier's civ, 76 

coloring by penetration clii, 40& 

metallic solder for cxln, 155 

new uses for cxivii 168 

solders for cxlb 3 ^ 

writing on cxh, 230 

Glassware for substituting stained glass clii 90 


27 



Gold and silver, mining and minting of. (Outerbridge.) cxlyi, 401 

chloride, commercial, variation in. (Kebler.) cxlix, 476 

electrolytic refining of dv, 391 

from sea water — clix, 455 

mining in Georgia. (Tatham.) 

ores, cyanide process for the treatment of. (Richards.). .. .cxliii, 96 

production of in 1896 cxlii, 156 

-sodium chloride. (Kebler.) cl, 235 

Goldschmidt’s process for the production of high-temperatures. (Brad- 
bury.) cliii, 79 

high temperatures. (Stutz.) clyii, 241 

"‘Thermit” welding process cliii, 310 

report on the clx, 187 

theory of harmony, report on clvi, 225, 2^, 301 

Graphical presentation of statistics. (Haupt.) cxlviii, 384 

Graphics of carbon disulphide, &c. (Gardner.) clvi, 291 

of the thermodynamic functions. (Fox.) cxiy, 214 

thermodynamic law. (Thurston.) cxli, 27 

Graphite, artificial clvi, 141 

Acheson’s process for producing. .. .cxlvii, 475; cl, 397 

and silicon, artificial. (Fitz-Gerald.) clvi, 416 

the conversion of amorphous carbon to. (Fitz-Gerald.). ..clvi, 321 

“Graphophone, Grand,” report on cl. 17, 35 

Grinders for laboratory use. (Buck.) cxliii, 14 

Ground water, movements of. (Lyman.) cl, 285 

Gun-barrels cxlii, 398 

the Automatic, &c. (S'^e Taylor.) 

Gypsum deposits of Laramie Plains, Wyoming.. clvii, 74 

H 

Hardening iron, process for clviii, 237 

Hard-drawn copper wire cxlvi, 158 

wood supplies in the United States clix, 440 

Harmonic curves known as Lissajous’s figures. (Richards.) cliii, ^ 

Harmony, Goldschmidt’s theory of. Report on, with appendix. 

(Richards.) clvi, 225, 2^, 301 

Harrison, Joseph, gift of portrait of cliii, 76 

Hawaiian Islands, agriculture in the. (Wiley.) cxlvii, 31 

Hawley down-draft furnace cxlv, 7 

Heat gauge, Morse’s. Report on clvii, 33 

losses in calorimetric experiments, corrections for. (Richards.) 

clii, 81 

motor, Diesel’s. (Meier.) cxlvi, 241 

rays, picture-making^ with, in the dark. (Ives.) cl, 400 

treatment of white-iron castings. (Outerbridge.) civ, 289 

waste from unprotected steam pipes clvii, 212 

wastes in steam-engine cylinders. (Thurston.) cxlii, 241 

Heating surface of boilers, how it should be calculated, .cxlvi, 393; cli, 312 

Helium. (See Radium-) clvii, 72 

Henderson process of copper extraction clviii, 397 

Hewitt, Hon. Abram S., elected an honorary member cxlviii, 400 

HpiTT, Abram S.. Memorial of civ, 137 

High explosives and smokeless powders cxlvii, 492 

in warfare. (Maxim.)cxlvi, 375, 457 

-pressure gas wells clix, 99 

-speed electric railway, Berlin-Zossen clvi! 462 

traction clvii! 32 

temperatures, chemistry of, (Moissan.) cxlvi, 63 
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Holmax, David Sheperd. Memorial of clii, 72 

Holophane globes for incandescent electric lights. (Elliott.) 

cxliii, 80; cxh% 262 

Horse cars, old, new use for cxlii, 396 

Hot-boxes in railway service, &c. (Job.) cxiix, 439 

waves, mechanism and causation cf. (Watts.) cliii, 5^5 

-wire instruments as shunt ammeters. (Stevens.) cl, 394 

Hyatt’s roller-bearing cxivi, 79 

Hydraulically-forged and rolled soiid steel car wheels. (Loss ) clvii 333 

Hydrogen, liquefaction of cliii, 75 

sulphide, (Goldsmith.) clvii, 455 

Hydrographic reports, index to clix, 459 


I 


Iceboat, improved cxivi, 474 

-breakers in polar exploration. (Balch.) cxiix, 141 

caves and the causes of subterranean ice. (Balch.) cxiiii, 161 

deposits, subterranean, in America. (Balch.) cxlvii, 286 

Igneous rocks, chemical analysis of clvi, 220 

Illuminating globes, photometric comparison of. (Williamson and 

Klinck.) cxiix, 66 

Impact-testing machine, photographic, for measuring the intensity of 

an impulsive force. (Dunn.) cxlv, 36 

Incandescent electric lamp, heat of the cliii, 2X 

lamps. (Wilcox.) cxiix, 282, 353, 419 

lamp filaments, improved clii, 89 

mantels, restoring the illuminating power of. .cxlvii, 74 

lamps, iron-nickel alloy for cxlvii, 171 

mistakes in the rating of* (Rowland.) cl, 241 

photometry cf. (Rowland.) cxlvii, 255 

electric lighting. (Rcwland-Barrows.) cxiix, 471 

gas lamps, chimneys for. (White.) cxivi, 464 

oil lamp. (Kitson.) cxlv, 77 

-lighting system, Washington’s cli, 316 

Indigo, artificial and natural .cxviii, 403; cliii, 50 

industrial development of. (Matthews.) cUv, 423 

Individual operation of machine tools by electric motors clviii, 321 

Induction motor: its engineering capabilities. (Hoxie.). .clvi, 183, 261, 351 

Industrial notes, (Teme.) clviii, 421 

Inertia indicator. (Lewis.) cxivi, 77 

Infusorial earth, uses of cliii, 64 

Ink for rubber stamps civ, 392 

Inspection and testing of cements. (Humphrey.). . . . . .clii, 441 ; cliii, 23, 93 

Insulation, machine, defective. (Farrington-) clvi, 119 

Internal combustion engines, alcohol as fuel for clvi, 237 

International Association for Testing Materials, the work of. (Mer- 

riman.) cxlviii, 306 

Congress at the St. Louis Exposition. (Haupt.). ..clviii, 392 

Electrical Congress at St. Louis clyi, 4^ 

Interrupter for induction coils. (&yen-Willyoung.) cxiiii, 231 

Iron and Steel production (American) cxli, 391 

rustless coating for cxH, 395 

trade in 1902 , clyi, 130 

-carbon systems, equilibrium of. (Charpy-Grcnct.) cliy, 91 

electrotypes - cxlviii, 156 


manufacture in the United States, development of the, (Fritz.) 

cxhiii, 437 
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Iron, new carbides of. (Benneville.) cxli, 77 

-nickel alloy for incandescent lamps cxlvii, 171 

alloys, new ^ clvu, 396 

ores, determination of insoluble phosphorus in. (Mixer & Dubois.) 

cxliv, 137 

electric smelting of clix, 44 

of the Oural Mountains. (Nitze.) 442 

pigment, a new cliii, 283 

pillar of Delhi clyi, 296 

process for hardening clviii, 237 

vessels, protective coatings for the immersed portions of cliii, 143 

Ironwork, structural, cleaning by the sand-blast clii, 439 

J 

Jacques carbon battery. cxlii, 25, 79, 385, 389; cxiiii, 238; cxlvi, 224 

Janvier (Aventumic) glass..... clii, 90 

Japanese merchant marine, growth of cliv, 158 

patent law cxlvi, 155 

swords, metallurgical and other features of. (Lyman.)., .cxli, 13 

Jerusalem, ancient, water supply in. (Leffmann.) civ, 103, 314 

Jetties, single-curved vs. double-straight. (Hatipt.) cliii, 293 

Jig-habit, in America. (Smith.) clii, 225 

Jones’s underfeed stoker, report on clviii, 433 

Joumal-box, Cook's self-lubricating cxlvi, 78 

K 

Kaolins (feldspars and) of Southern Pennsylvania. (Hopkins.).. cxlviii. i 

Kite experiments. (^ 11 .) clvi, 138 

Kites in meteorological research cxlvii, 166, clii, 313 

Knoth's steel process - clx, 434 

•‘Kodak’' developing machine, report on clviii, 145 

Kunzite clix, 215 

Krupp's steel works clviii, 464 

Kryolith: its mining, preparation and utilization. (Henderson,), .cxlv, 47 

L. 

Laboratory, an international testing cxliv, 238 

Lake waterway, the cxiiii, 318 

Lamps, safety mining. (Foster.) clvi, 97 

Langley's experiments in artificial flight cxli, 475 

Lanston's monotype machine,, report on ..cxlii, 161 

Lantem-polaroscope, a novel form of. (Ives.) clii, 157 

slides showing stereoscopic relief clii, 294 

Largest blown glass bottle.. clvi, 142 

Latent heat of fusion of metals and their melting points, relations be- 
tween. (Richards.) cxiiii, 379 

Lea, Mathew Carey. Memorial of cxlv, 143 

Lead and lead oxides, electrolytic cliii. 450 

production of clvi, 451 

zinc ores of Southwestern Missouri. (Garrison.) cxlix, 160 

, electrolytic reduction of civ, 107 

-tin and lead-antimony alloys; quick method of testing. (Rich- 

cxlvii, 398 
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Leather, deterioration of civ, 340 

Levy’s acid-blast method and apparatus for etching metal plates, re- 
port on cl 02 

Light, new method for determining the velocity of civ, 356 

review of recent progress in. < Richards.} clii, 3^ 

unsolvel problems in the manufacture of cxii, 72 

Lightning arrester, Shaw’s, report on clx, 373 

Lined tubing vs. solid metals clvii, 76 

Linen manufacture in the United States clii, *314 

Linseed oil, drying of cxiviii, 156 

Liquefaction of hydrogen cliii, 75 

fluorine cxlv, 73 

Liquefied air, Tripler’s apparatus cxlv, 318; cxivi, 153 

Liquid air, commercial applications of clvi, 318 

fuel for steamships chv, 390 

calorific power of clix, 456 

hydrogen cxivi, 3^, 424 

Lissajous figures, &c. (Richards.) cliii, 269 

Locomotive counterbalance — An instructive mechanical failure. .. .cxivi, 105 

Locomotive “Novelty” of Ericsson discovered clvii, 442 

service in England and America, comparative economy of 

cxlyx, 388 

Locomotives, American, in Germany cliv, 16 

electric clx, 466 

English, life of ..clvi, 138 

two-cylinder compound, performance of, on American ^ 

railways. (Cooper.) cxliii, 26 

Long-distance telephony and the railroads cxliv, 466 

transmission lines, behavior of. (Franklin.) cl^ 51 

Loschwitz. Suspension cable railway clii, 330 

Lost arts clx, ^3 

Lubricating oils for high-speed machinery, testing clii, 329 

Lubrication, on the theory of, &c. (Wadsworth) cxliv, 442; cxlv, 61 

Lucas John. Memorial of clii, 310 

Lucium, a new(?) element cxliii, 75 

notes on. (Shapleigh.) cxliv, 68 

Lumber, scarcity of clvi, 260 

Luminous paint, photographing with. (Ives.) cl, 399 

paints, phosphorescent compounds for cliii, 294 

Lunar changes civiii, 4^ 

Lutes. (Sadder.) clvii, 355 


Macaroni wheat clvi, 142 

Machine tools, portable. (Discussion.)... cxiix, 319 

Machinery and the man. (Outerbridge.) cU, 4JtT4 

Magnesium aluminate, a new electric furnace product cly, 137 

light for photography ....cxHi, 317 

Magnesite clvi, 238 

as a lining for fire-brick clix, 215 

Magnetic concentrating process, Wetherill’s. (Nitze.) cxliii, 279 

curves, notes on. (Pawling.) clii, 269 

disturbances at Mt. Pelee^s eruption. civ, 54 

non-iron alloys clx, 216 

storms and sun spots clix, 216 

Magnetite arc lamps, Sterrwnetz’s civiii, 464 
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Magnetized watches, observations on. (Lewis.) cxliii, 6o 

Maize oil c-^ivii, 75 

Malleable cast-iron: its history in the United States. (Davis.). cxlviii, I3^^ i8i 

Manganese steel for burglar-proof safes 

Marble in Alaska 3^9 

natural bridge. North Adams, Mass. (Balch.) cli, 179 

Marconi’s system of wireless telegraphy cxliv, 464 

Marine boiler. (Moore’s.) 

Mars, talking with cliii, 3^ 

Marsden’s corn-pith cellulose. (Nixon.) cxH, idi 

Massachusetts Institute of Technology..... cxlvii, 248 

Measuring objects in the microscope, improved method of. (Ives.) . cliv, 73 
Mechanic Arts, the relations of physics and astroiiom / to. (Abbe.) 

cxlviii, 81 

Mechanical applications of compressed air. ‘.Saunders ). .cxlviii, 43, 121 196 
Arts, progress of in three-quarters of :i century. (Sellers.) 

cxlix, 5 

conceptions of electrical phenomcn'>. (Dolbear.) 

rxYu 431; 59 

draught vs. chimneys for boiler furnaces cxlvi, 471 

failure, an instructive. (Lewis.) c.xlvi, 105 

stokers, &c. (Discussion.) .cxliv, 401; civ, 362 

Melting points .cli.x, 460 

and latent heat of metals, relations between. (Rich- 
ards.) cxiiii, 579 

Mercerized cotton and viscose cxlvi, 476 

Mercu^ lamp, new ultra-violet clx, 126 

Metallic carbides cxiii, 470 

Matallography, industrial importance of. (Sauveur.) civ, 273 

Metallurgical industries, census figures of cliv, 77 

notes cxliv, 393 

Metallurgy of aluminum clii, 152 

recent progress in. (Outerbridge.) cl.x, 401 

Metal, a silver-like clvii, 292 

and mineral production in 1897 cxiv, 235 

powders by electrolysis clvii, 435 

Metals and binary alloys, on the structure of. (Campbell.) cliv, i, 131 

in the household civ, 108 

precious, artificial production of cliv, 130 


action of special committee on the adoption of, in the 

United States. (Pawling.) cliii, 401, 472, 

Mica, production of in 1902 clx, 156 

and the mica industry. (Colles.) clx, 191, 275, 327 

springs cliv, 32 

Microscope, a method of measuring objects in. (Ives.) cliv, 73 

an improved binocu’a'-. (Ives.) cliv, 441 

Microscopic organisms in determining geologic age. (Woolman.). .cliii, 400 

Micro-stereoscopic camera, an improved. (Baker.) cxlviii, 145 

structure of bearing metals. (Clamer.).. cxlvi, 138 

bronzes. (Heyn.) (Discussion.) cxlvii, 447 

Mine explosion in Johnstown. (Moore.) clviii, 81 

Mineral and metal production in 1896 cxiiii, 238 

determinations, new heavy liquid for. (Penfield.) cxli, 235 

discoveries, interesting cxlvii, 4B8 

production of Gtermany. cxiiii, 462 

of the United States in 1897 cxlvi, 239 

cxli, 392 
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Mineral resources of the Chinese Empire. (Garrison.) cl, 480 

of Cuba. (Cabrera- Levy. I cxlvi, 26 

the Philippine Islands.. cxlix, 226 

wealth, undeveloped, of Newfoundland. (Outerbridge. K .cxliv, 161 
Minerals, a critical review of the methods of determining. (Richards.) 

cxiiv, 139 

Miners* safety lamp, comparative safety of flame and electric clii, 317 

Mining and minting of gold and silver. (Outerbndge. > cxlvi, 401 

industry. (Birkinbine.) cxiiv, 61 

industries of the United States, review of. (Garrison.) cliii, 379 

metalliferous, in Great Britain, decline of clviii, 24 

Minting machinery and appliances. (Church.) clii, 401 

Minute mechanism civ, 442 

Mirrors, extremely ancient cxlvii, 169 

Mississippi River, controlling the floods of. (Van Meerten. ) clix, 423 

reaction breakwater as proposed for the opening 

of the Southwest Pass of the. (Haupt.) cl, i 

Modem industrial works, organization and methods of. (Henszey ) 

chiii, 401 

office buildings. (Ferree.) cxli. 47, 115 

Modern theories of fermentation. (Wyatt.) cxlii, 270, 336 

Moissan's researches on fluorine and its compounds. (Keller.) clii, 123 

Moisture and furnace results clx, 460 

Molding process, a new cliy, 446 

Molecular annealing. (Outerbridge.) cxlii, 148 

Monazite. (Nitze.) cxiiv, 127 

Mond nickel process cly, 390 

Monochromatic coatings on German silver and platinum cliii, 230 

Monotype machine, Lanston's, report on cxlii, 161 

Moore’s marine boiler cxlvi, 399 

Morse’s heat-gauge, report on civii, 33 

Motor road vehicles. (Sachs.) cxiiv, 215, 280 

Motors, alcohol civ, 466 

Moving sidewalk, scheme for New York civ, 389 

Mulhouse Industrial Society’s prizes cxiiv, 467 

Municipal wastes, utilization and disposal of. (Morse.) civii, 401 

water-supply, sanitary problems in connection with. (Ma- 
son.) cxliii, 337 

Murphy automatic smokeless furnace cxlv, 15 

Mushroom, food value of cliv, sBi 

N 

National Bureau of Standards clii, 238; cliii, 81 

Export Exposition cxiviii, 148 

Park in the East cxlix, 22^ 

Natural bridge. North Adams, Mass. (Balch.) cli, ^79 

gas as fuel civii, 3^ 

at Pittsburgh cxli, 234 

waste of - cliii, 60; civii, 40 

Naval architecture, progress in -cxly, 2^ 

strength of the United Sitatcs. (Melville.) clviii, 209 

Nemst electric lamp, American type of. (Rowland.) cliii, 319 

Nerast lamp, efficiency of the-- - clviii, 318 

for public lighting, tests of clvi, 

glowers - dv, 

Newfoundland, the undeveloped wealth of. (Outerbridge.) odh-liiSt 



New York harbor entrance. tHaupt.» 

Niagara on tap < Martin.) 

power utilization 

Nicaragua Canal Commi.'^sion, report of. 

Nickel, heavy electrolytic deposits of 

plating tm wood 

procets, Mond’s 

'Steel 

alloy 

for marine boilers and engines 

Nile Valley, dam for impounding the flood-waters of. 

Nitre industry, .\merican 

Nitric acid and metals. Darling's electrolytic method 

nitrates, report on ; 

Nitro-cellulose. liability tests for. <Sy.).. 

Nitrogen, atmospheric, Moore’s process for 

Non-inflammable wt7od 

North Pole, novel proposition tor reaching 

*'‘N”-rays. penetrating power of 


clix, lOl 

cxlii, 287, 354 

cxliii 154 ’ 237 

cxli, 230 

clii, 89 

cxlii, 135, 356 

civ, 390 

clvi, 32.; clx, 190 

civ, 470 

cxlvi, 168 

cliv. 230 

civ, 3&1 

for. from ^nsed 

ciiii, 61 

civ, 161 

clviii, 434 

cxlix, 232 

cxlvi, 169 

clviii, 208 
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Obstruction to commerce, &c. (Haupt.) ......clii, 179 

Office building, the modern. (Ferree.) ...cxli, 47, ns 

Oil field, Texas, extent of. (Hill, Robert T.)..chi, 239; cliv, 143, 225, 263 

fuel for locomotives 

of walnut, i Kebler. » yb 494 

volcanic origin of. (Co.ste.) 443 

Oldest known rock ™Y?.b 493 

Opals, Australian clvm, 120 

Open-hearth process, continuous cmi, 454 

Osmium lamp, the clix, 401 

Osmotic pressure (Hoadley.J clyii, 437 

Overhead wires, danger to from sleet storms cliv, 40 

Oxidizing agent— •anthion— a new. 

Oxygen, atmospheric, origin of. (Phipson-Isherwood.) cxlii, 430 

frrm liquid air. commercial production of. (Foster.) civ, 357 

Oysters and typhoid fever. (Fuller.) ...clx, 81 


P 


Packing-rings, plumbago clyi, 96 

Paint as a protection for metallic surfaces., 

Paints for metals - cxlii, 153 

for structural work, durability of. (Job.) clviii, i 

lead vs. zinc cxlvii, 494 

Panama Canal 

Pantasote, a new product, report on cxhi, 88 

Paper, chemistry of. (Morrison.) cxHx, 240 

covering for steel clx, 372 

deterioration of clii, 240 

Paraffins, natural formation of - cHv, 100 

Parallel operation of alternators. (Lincoln.) ...ciiii, 241 

Pariaaite, w^hat is? (Peckham.) cxlix. i6r, 314 
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Paris Exposition of 1900, aluminum at the. < Richards.') cli, 107 

some notable exhibits at. (Kennelly,). . . .cH, 177 

Passenger cars, ventilation of. I Dudley.) cxliv, 1 

traffic on railroads injured by long-distance telephony, 

cxliv, 466 

Patent laws, British, change in clviii, 237 

of the United States, historically considered. (Anderson.) 

clix, 51 

regulations, new French cliii, 25$ 

Pavement of granulated cork and asphaltum cxlii, 79 

Pearls, maladies of civ, 288 

Peat, a textile fibre from cxI vii, 76 

gas in iron-making civii, 31 

remarkable uses of cxlix, 233 

Pelton motor, an efficiency surface for. iHatt.) cxiiii, 435 

Penetrating power of light bodies cxlvi, 237 

Perfect heat-engine formula, proposed modification of. (Ulmer.).. clviii, 3^ 

Periodic law% review* of recent literature of. (Bradbury.) cliv, ^3 

Petrified forests and parched deserts of Arizona. (Carter.) civii, 273 

Petroleum briquettes for fuel civii, 424 

deposits in Mexico cliv. 129 

fields of California civii, 73 

oils, English rules concerning cxlvii, 76 

origin of cxiiii, 316 

silicate of soda in refining cxlviii 399 

statistics of clviii, 394 

storing underground cHi, 293 

use of in making pig-iron cliv, 445 

Petroleums, crude, classification of. (Peckham.) cli, 114 

Phantascope, the. Qenkins.) cxli, 80 

Philadelphia City Hall clock, Johnson’s cli, 81 

Kite Society... cxlvii, 79 

Philippine Islands, mineral resources of - cxlix, 226 

Phonograph, a new clii, 108 

Phonography, a simplified system of. (Stein's.) civii, 239 

Phosphates and potash salts. (Vorrhees.) clx, 21 1 

Phosphorescent compound for luminous paints cliii, 294 

Phosphoric acid, a source of error in the determination of, by the 

citrate method. (Bergami.) cxli, 383 

Phosphorus, insoluble, in iron ores. (Mixer & Dubois.) cxliv, 137 

match, use of prohibited in Germany clvi, 237 

Photographic development, new observations in. (McCurdy.) civii, 53 

permanence and the Amateur Photographic Clubs, 

1860-^ (Himes.) cliii, 359 

prints, improved method of mounting. (Baker.) cxlix, 3^5 

record work. (Himes, Leffmann, Ives & Levy.) 

cxlix, 206; clii, 399, 477 

report of special committee on clii, 476 

sophistications. (Bartlett.) 3^ 

Photographing living subjects in motion. (Heyl.) cxlv, 310 

projectiles in flight cxlviii, 399 

Photographs in color. (Miley & Sons.) civii, 4100 

without light cxliv, 392 

Photography^ a new i>ower in cxlviii, 155 

’ application of to photographic records. (Leffmann.). .clii, 351 

as an aid to music. (Zecfewer.) -civii, 80 

color, Joly’s ' cxli, 479 

in natural colors ...-cxiiii, 3%^ 

in the dark. (Russel!.) . -cxfix, 4)9 

the making of. (Himes.) cklviii, 401 
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Photolinol clviii, 184 

Photometric comparison of illuminating globes. (Williamson & 

KHnck.) cxlix, 66 

Photometry of incandescent lamps. (Rowland.!. cxivn, 255 

of incandescent lamps. (Rowland.) cxlviii, 37(i 

Photomicrographic device, (hes.) elm, 371 

Photomicrography, stereoscopic, new* device for. (Ives.j cliv, 391 

Photo-pnntmg machine, Rondinella’s clix, 76 

Physical chemistry, what it has dune for chemistry. (Jones.) clvi, 425 

Physics, molecular, some recent w*ork in. ^Fessenden.) cxlii. 187 

Picture-making by heat rays. (Ives.) cl, 400 

in the dark. (Wilbert.) cl, 388 

Pig-iron, making with petroleum cliv, 445 

Pigment, iron, a new* cliii, 283 

Pineapple, virtues of the cliv, 262 


Piston packing-rings of modern steam engines. (,Reymann.). .cxliv, 113, 199 

Planet, a new cxlviii, 399 

Planing machine, unique cly, 392 

Plaster of Paris, hardening articles of cxlvii, 171 

Platinum cxii, 234; clvi, 452 

extraction in the Oural region cly, 281 

fusion of cxlii, 154 

Plumbago packing-rings clvi, 452 

Pneumatic balance lock for canals. (Dutton.) cxlix, 241 

dispatch tubes. (Batchellor.J cxlv, 397; cxlyi, 81 

lock for canals. (Dutton.)..... cxliy, 469 

Polariscope, a novel form of. (Ives) clii, 157 

Polarization, electrochemical. (Reed.) cliii, 259 

in batteries. (Reed.) clii, 478 

Polar navigations to high latitudes. (Faustini-Balch.) civ, 417 

(Van Meerten-Balch.) clvi, 463 

Pollution of streams by mining companies cliii, 357 

Polonium clvii, 31 

Pompeii, engineering tools at.... cxIi, 233 

Popular errors in meteorology cliv, 192 

Portland cement industry in the United States. (Lesley.) cxlvi, 324 

Pottery industry, chemistry of. (Larenbeck.) cxliii, 321 

Pow'der as distinguished from explosives. (Williams.) cli, 194 

Pow’ders, metallic, solidifying by pressure cliii, 293 

Powdered metals, obtaining by electrolysis clvii, 435 

Power, an investigation of the costs of. (Gray.) clii, 275, 331, 421 

distribution from central stations. (Scott.) cli, 282 

from blast-furnace gas cxlvi, 392; clii, 75 

-plant, new, at Niagara Falls clvi, 238 

station, the greatest clii, 200 

transmission at Niagara cxliii, 154 

in the Southern Appalachians clvi, 137 

Precious metals in the arts clviii, 96 

stones, geography of. (Kunz.) cxlv, 25, 133 

in 1902. civ, 468 

Precce's experiments in wireless telegraphy..,. cxiiv, 464 

Prentiss automatic calendar, report on..... cxlii, 98 

Preservatives, effect of on health and digestion. (Wiley.) clix, 23 

in foods. (Wiley.) clvii, 161 

Pressed-steel car, durability of the cxlix, 228; civ, 362 

Pressure regulator, notes on a new form of. (Hatt.) cliv, loi 

Printing by X-rays cxlviii, 474 


-press machinery, application of electric motors to. (Tapley.) 



Prismatic lighting for the illumination of dark interiors. (Graul.) cl, 97 

Prize for a dust-arresting respirator .clvi, 4^ 

Prizes, Societe Industriele de Mulhouse cxliv, 467; clvi, 451 

Society of Arts, London clvi, 469 

Problem of the Mississippi. <Haupt.) cxlvii, 297 


Protective coatings for the immersed portions of iron ships, 

c.kHx, 230; cliii, 143 

Pulley, all wrought-steel, Corscaden’s cxliii, 447; cxlv, 272 

Pumping engine, novel cxlvii, 249 

Pure nickel for coinage clix, 440 

Pyramids, lighting by electricity .cxlvii, 170 

Pyrrhotite as a source of sulphur clviii, 

R 

Racemison. (Bradbury.) cxlix, 299, 369 

Radio-active change clvi, 290 

elements clvi, 452 

matter, action of, in a magnetic field chi, 122 

metals, actinium, polonium, radium civ, 149 

substances • clii, 420 

Radio-activity. (Bradbury and Partridge.) clvi, 321 

measurements of clvi, 424 

on the nature of. (Loss.) clvii, 141 

Radium clix, 382; clvii, 314 

and radio-activity in general. (Bradbury.) clix, 225 

helium clvii, 72 

spontaneous generation clx, 4556 

terrestrial heat clvHi, 232 

the diamond clviii, 394 

clock actuated by clix, 437 

emanations, absorption of, by water and petroleum, .clviii, 6^ 138 

Curies’ experiments with .clvi, 18 

life-history of clviii, 396 

Lord Kelvin on clvi, 465 

rays, color changes by clvii, 72 

Rail-bond, the Vognow-Nichols, report on clvii, 238 

-bonds. (Harrington.) clvii, 57, lii; 21 j 273 

Railroad building in 1906 cxlii, 317 

Railroads, higher speed on cliv, 32 

of the World cliv, 100; clvii, 454 

Railway bearings. (Job.) cxlix, 439 

bonding. (Harrington.) cxlv, 54; cxlix, 401 

Loschwitz cable — suspension.... clii, 330 

Mt. Vesuvius clvii, 230 

ties of reinforced concrete clx, 252 

preparation of clx, 296 

, steel clix, 50 

Railways. {See Electric railways.) 

electric, under-surface cxli, 75 

Rainbow, Airy’s theory of. (Hammer.) clvi, 3^ 

Rawhide: odd uses for .....cly, 237 

Reaction velocity. (Bradbury.) cxlvii, 463; cxlviii, 65 

Reclaiming marsh land clvii, 272 

Reconstructed granite as an insulating material, report on cli, 309 


Redwood groves of California - .clii, 90 



Refractorv material a new. (Siloxicon.) 

Registering compass 

Renold silent chain-gear, {^lxon.^ v-; 

Resins, recent advances in the study ot. (Tnnible.l cxjiii, 

Resistance ot railway trains ^ 

Respirator for dangerous trades, prize tor . 

Retene, petrolene and asphaltene. (Peck^m.) 

Return circuits of electric railways. (Hewitt.!., cxiii, 

Reversal of the photographic image and its subsequent development 

in actinic light. (Wilbert. * 

Rhine-Danube ship canal 

Rhodesia, ancient mins of ; ■ 

Riddles wrought in iron and steel (Kreuzpointner.j cxiix. , 

Right to property in an idea. (Foote.).* ' 

Ringelmanu\ ■'muke 

River profiles 

Roads, bad and good, cost of. and loss from 

Rock and mineral analysis, rnodem method for. tHillebrand.;. .civ, 

Rolled-steel car wheels. (Vauclain.) ch^* 

Roller-bearing, 

ship launched. /d*;',! i”’ ' 

Roman and prehistoric remains in Germany. (Balch.) ctv» 

Roney mechanical stoker — * * • • cxliv, - 

Roentgen pictures, stereoscopic. (Thomson*) .... •**:*" 

rays, the, vinth discussion. (Houston and Kennelly.) cxli, 

Roentgen’s discovcrv, medical applications of .. .,.cx:i, 

Rotary Transformers: their history, theory and characteristics. (Colles.) 

di, 207* 263* 341* 429; cln, 

Round-lap system for bailing cotton. Report on -cl . 

Rubber 

from corn ■ 

in Venezuela 

supply, sources of ’ 

Rubies, artificial ^ 

Rules of the road at sea * * ...cxlii, 

Russia and the Oural Mountains. (Kunz.)... cxlvi, 193, 

Rust, removing from iron electrically cxly^ . 

Rusting of iron 

Rustless coating for iron and steel cxh, 

Ruthenberg iron process at Lockport civ, 
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Safety devices for electric circuits. (Rowland.) cxliii, 357 

lamp for miners, comparative merits of the flame and electric 

clii, 317 

mining lamps. (Foster.) - clvi, 97 

Salamanderite: a new product from asbestos clvi, 14.? 

Salicylic acid in food, detection of. (Genth.) cxiv, 228 

Salt-making in the far West. (Goldsmith.) clix, 45 

Sand-blast for cleaning masonry cxivii. 489; clii, 439 


filtration of water supply of Philadelphia, report on, (Hazen.) 

cxlii, 366 

Sanitai7 problems connected with municipal water supply. (Mason.) 

cxliii, 321 


protection of water supplies. (Allen.) . . .clx, 297 

Sapphires in Montana and North Carolina cliii, 63, 450 
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Saturday night dub of microscopy cli, 4CX> 

Sausage skins, filth in clh. 237 

“School City,” the. (Gill) chi, 19. 4-2i 

Schuylkill River, the upper. (Carter.) cxliv, 366 

Science and industrial supremacy dm. 22 

the Society or Friends tRingwalt.i cxlv, 229 

in the public schools. (Ringwalt.). cxivi, 389 

Scientific brevities cxliv, 236 

Scripture’s color-sense tester, report on ....dii, 395 

Sea breeze, height of the clvii, 316 

Secondary reactions in electrolysis. (Richards ) dii, 201 

Seeing at a distance by electricity cxlvii, 251 

Self-lighting gas burner, composition for cxlvii, 169 

propelling vehicles, test of cxli, 155 

Sensitive paper in X-ray work, on the use of. (Wilbert. I dii, 463 

Series in spectra. (Partridge.) cxlix, 193 

vapor engines. (Thurston.) cin. 291, 367, 427 

Seventy-fifth anniversary of the Fr.\xkux Ix&riTUTE cxlvii, 81 


injm an electri- 
cal standp o 1 n t. 
(Houston.) ..cxlviii 346 

address. I Sellers. I cxlix, 5 

Severy impression process cxlvi. 77. 179 

Sewage, bacterial disposal of. (H.li.. di-x, i 

purification plant at Reading. Pen I’a. (Deav\*.). .. .cxlviii, 227, 279 

Shaw’s lightning arrester, report on dx, 373 

Shimer’s combustion apparatus, report on clii, 469 

Shipbuilding (German) in 1904... clx, 251 

in 1902 and 19CH civ, 469; clx, 376 

Ship-canal, Danube cxiii, 472 

proposed between the Baltic and Black Seas cxliv, 462 

Rhine-Danube cHx, 

to connect the Baltic and Black Seas chii, 463 

Shipyards, Lake, activity of clx, 157 

Shop management. (Taylor.) clih, 400 

Shuman’s concrete pile, report on clx, 435 

Signals, danger dv, 238 

Silk artificial clx, 323 

Silicate of soda in refining petroleum cxlviii, 399 

Silicon and graphite, artificial. (Fitz-Gerald.) dvi, 416 

Siloxicon, a new refactory material cly, 465 

Silk, artificial, manufacture of.... cxiii, 77 

Silver, separation of from gold, by volatilization. (Richards.) cxli, 447 

ores, reduction work for, at Arduana, Mexico. (Armas ) 

cxlv, 400; cxlvi, 293, 349 

Simplon tunnel cxli, 389; clviii, 137 

Sky-scraper” not a modern institution.., cxlvii, 329 

Slag- wool for building work clii, 231 

Slate production in the United States cxliii, 386 

Sleet storms, damage to overhead wires from diy, 46 

Smoke nuisance in Paris cxlvii, 401 

Philadelphia. (Hartman.) civ, 76 ] clvii, 78 

discussion, resolutions 
cxliii, 393, 4^5; cxliv, 17, 401; cxlv, i, 107 

Prussia - cliii, 386 

-preventing device clx, 252 

suppressing .clx, 465 

Smokeless powders, etc. (Maxim.) cxlvi, 375, 457 

Snow, melting by steam ciiv, 170 
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Soapstone. (See Talc.) 

Soda and bleach, electrolytic clii, 294 

Sodium in commercial aluminum cxli, 236 

metallic, manufacture and uses of. (Darling.) cliii, 6$ 

Soft coal industry, the growth of 

Soil ferments in agriculture. (Wiley.) cxliii, 293 

Soils, germs and worms. (Frazer.) ; clvii, 255 

Solar eclipse of May 28, 1900 cxiix, 477; cl, 133 

heat, utilization of, for power cxlvii, 489 

Solder, metallic, for glas'> cxlii, 155 

Soldering w’ith nascent borax dv, 194 

Solders for aluminum clii, 232; civi, 350 

for glass cxli, 393 

Solidified gelatine cxli, 394 

Solidifying metallic powder.s by pressure cliii, 293 

“Soo,” extraordinary developments at the cliv, 77 

Specific heat of liquid anhydrous amm^mia. (Elleau and Ellis.) 

cxlv, 189, 280 

Spectrum, invisible cxlii, 78 

Speed government in w'ater-power plants. (Replogle.) cxlv, 81 

Speed variations in crank-shafts. (Starkweather) ^3^ 

Spontaneous ignition of coal clviii, 352 

generation, radium and. clx. 466 

Sprague’s multiple-unit system of electric traction, report on clviii, 148 

tir _ r T i. \ 


Stability tests for nitro-cellulose. (Sy.) civ, 161 

Standardizing analytical methods clx, 467 

Stassano’s elcctrometallur^cal process cliv, 422 

Static discharges in electric circuits. (Thomas.) clvi, 387, 433 

Statistics, graphical presentation of, (Haupt.) cxlviii, 384 

. Steam and other heat motors, the standard of efficiency for. (Thtirs- 

-boiler scale, a simple suggestion for removing cxlviii, 315 

boilers, chemistry of deposits in. (Ridenour.) clii, 113 

heating-surface of. How’ it should be calculated 

cxlvi, 393: cli, ^12 

ratio of grate surface to heating surface clviii, 152 

with special reference to the “City of Trenton” ex- 
plosion cliii, 321, 431 

determining moisture in clix, 459 

engine cylinders, heat wastes in. (Thurston.) cxlii, 241 

pipe coverings, efficiency of cxlvii, 4;^ 

new cxli, 156 

production, cheap clix, 312 

railways.elcctrical equipment of cxlvii, 328 

superheated advantages of clvii, 144 

trap. (Heintz’s.) cxlvi, 79 

ton.) cxlii, 442 j cxliii 37 

turbine . clvi, 452 

and the reciprocating engine, i^elative efficiency of. clviii, 397 

installation civ, 416 

operation clx, 179 

turbines. (Discussion,) clix, 325 

for Baltimore... clix, 99 

Steel (Bessemer) ingots and rails produced in the United States in 1^5. 

cxli, 231 

castings, improved method of making cxlvii, 250 

manufacture of, in the United States cxlvii, 74 

cars and safe travel clix, 4^ 
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steel chimneys clviii, 239 

cxlii» 1 10 

effect of high temperatures on the strength of clx, 274 

low in carbon, conditions which control its structure, etc. (Durfee.) 

the pressing of; flow of. (Loss.) cxlviii, 461 

process, Knoth’s clx, 434 

railway ties civiii, 438; clix, 50 

rails, relation between structure and durability. <Jub.) cliv. 17, 121 

special alloys for improving clvii, 143 

strength of, at high temperatures civiii, 410 

structural. (Christie.) cxii, 53 

tungsten and molybdenum, relative properties of cxlviii, 475 

vanadium clvii, 40 

wool cxli. 392 

Steels, self-hardening clvii, 230 

special clix, 215 

Steinmetz’s magnetic arc lamp civiii, 464 

Stellar dynamics. (D’Auria.) cxliv, 253, 306 

Stereogram, a novel. (Ives.) cliii, 51 

Stereoscopic effect without the stereoscope, lives.) clvii, 400 

relief in lantern slides clii, 294 

Roentgen shadow pictures, f Thomson.) cxli, 381 

Sterilizer for water, Waterhouse and Forbes’ clii, 295 

Stevens Institute of Technology, 25th anniversary cxliii, 74 


Stokers, mechanical, and improved furnaces. I Discussion.) 

cxliv, 17, 401; cxlv, I, 107 

Stonehenge monuments, age of the cliii, 300 

offered to the English Government .clvii, 315 

Storage battery as applied to electric railways. (Winship.) civiii, 129 

evolution of the, with discussion. (Bennett.) cxli, 296 

in Europe cxliii, 156 

Storing coal under water clvii, 435 

Stove-plate, decorated, from west of the Susquehanna River, 1764. 

(Himes.) clvi, 413 

Strawboard waste, damage to natural water courses caused by clvi, 118 

Street-car equipments, electrical inspection of. (Herrick.) cxivii, 360 

Strontium, rej^rted discovery of cxlv, 314 

Structural design of buildings. (Burr.) cxivii, 417; cxlviii, 31 

steel and rails, specifications for. (Discussion.) cxivii, I 

Structure of metals and binary alloys. (Campbell.) cliv, i, 131, 201 

steel clix, 463 

Submarine railway for the English Channel cxlyi, 313 

Submerged coal experiments clix, 50 

Subterranean temperature cliii, 284 

waters. (Morris.) cli, 182 

Subway engineering in 1904 clix, 382 

New York rapid transit clii, 354 

Sugar, field for improvement in the manufacture of. (Skaife.).. .cxivii, 215 

Sulphide ores clii, 224 

Sulphides, fused, action of the electric current on cxli, 73 

Sulphur consumption and production... clvi, 452 

dioxide and the binary engine. (Thurston.) civ, 429 

dyes. (Matthews.) clix, 143 

in iron ores, determination of. (Graham.) clip^ 441 

Sulphunc acid as a by-product cxivii, 4& 

acid by electrolysis cliv, 439 

the contact process.. cliv, 157 

Sumac. (See Tobacco.) 
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Sun spots, magnetic storms and 

possible utility of the “••••,• ’ I17 

Superheated steam in locomotive practice. (Goss.) ^ / 

Swords, Japanese, (Lyman.) /«“ ’ • a ^ 

Synchronograph, a new system of telegraphy. (Squier and 

tests of the, on the lines of the British Government 

telegraphs. (Crehore and Squier.) cxlv, 

Synthesis effected at low temperatures._ (Pictet.) cxnn, 147 

of the sugars, a review. (Michael.) ' 


T 


Talc and soapstone, production ■■■: 

Talking machine, development of the. (Mauro.) cxm , 

with Mars ’ 

Tallow cave, North Dorset, Vermont; and marble natural bnage, 

North Adams, Mass. * 

Tanning, electric ’ 

Tantalum lamp, the : ' * V * tAt ’ r-u/ 

Taylor- White process of treating tool steel. (Day.) clii, lOi, civ, 

Technical and scientific brevities. .... ....... c^clii, 79, I5i, 

education, evolution of. (Thurston.) .....cxiix, 

high school of Berlin ,:.v • m!/ 

Societies, influence of, in promoting the arts and manu- ^_ 
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Paul R. A resume of our knowledge of current-bearing matter, 

clvii, 201 

A supposed change of weight with change of tem- 
perature cxlv, 385 

Crystallization under electrostatic stress clii, 397 

Heyn, E. Microstructure of bronzes (Discussion) cxlvii, 447 

Higgins, Edward C. Transportation problems in cities cxlvii, 315, 344 

Hill, G. Everett. The bacterial disposal of sewage clix, i 

John W. The Belmont filtration works clvii, i, 179 

The Torresdale conduit clix, 24 r 

Robert T. Canyons and sierras of the great Southwest cliv, 238 

The Beaumont oil field, etc cliv, 143, 225, 263 

Hitlebrand, W. F. Modem methods of rock and mineral analysis, 

civ, 109, 18 1 

Himes, Charles F. Decorated stove-plate (1764) from west of the 

Susquehanna clvi, 413 

Elected an honorary member cxlviii, 400 

Photographic record work (Discussion) cxiix, 206 



Himes, Charles F. 
Hoadley, George A. 


The Lothian stereoscope cli, 478 

"T^^rnaking of photography cxiviii, 401 


T. C. 


Houston, Edwin J. 


Observations in thunder storms *. V.*/.* .cxiiv’ 75 

Osmotic pressure clvii 

w 1,* XT .T Marshall) ....civn ,437 

Hopkins, iSi. Monroe. A system of preventing water pipes from 

freezing cxivii, 495 

reldspars and kaolins of Southeastern Pennsylvania, 

Ajj t . cxlviii, I 

Address at the 75th anniversary of the Franklin 

Institute cxlviii, 346 

Elected an honorary memher cxlviii, 4C0 

The Roentgen rays. (Discussion.) cxli, 241 

Tj i-u 1 Kennelly, A. E. (See Synchronograph.) 

Hows on, Charles H. Elected to the Board of Managers clvi, 460 

Hoxie, George L. The induction motor and its engineering possi- 
bilities clvi 1S3 261 351 

Humphrey, Richard L. The inspection and testing oY cements,* 

Hunt, Alfred E. The utilization of aluminum in the arts.*.^. .cxliv, 81* 171 
Hutchison, M. R. Apparatus for the relief of deafness clvn, 399 


I 

Ilmer, Louis, Jr. Proposed modification of the perfect heat-engine 

formula clviii '?67 

Isherwood, B. F. (See Leduc-Sacerdote.) 

(See Phipson.) 

Ives, Fred. E. A method of measuring objects in the microscope. cHv, 73 
A new device for stereoscopic microphotography.. cliv, 391 

A novel form of lantern polariscope clii, 157 

Stereogram cliii, 51 

Photomicrographic d-evice cliii, 371 

aproved binocular microscopes citv, 441 

arallax stereograms clvii, 400 

hotographing with luminous paint cl, 399 

icture-making in the dark by heal-rays cl, 400 

eplicas of diffraction gratings clix, 457 

The Chipman-Jones photographic-plate and paster. clii, 153 

Half-tone trichromatic process cliii, 43 

“Kromscop'^ system of reproducing colors in photo- 
graphy as applied in pathology cli, 400 


J 

Jackson, John Price Electrical apparatus in coal mining cli, 29 

Jacobus, D. S. Artificial light, modem methods compared, etc.. .cxliii, 364 

James, Charles. A special pmcess for treating cast iron cxliv, 80 

pie annealing of white cast iron cl, 227 

Jenkins, C. Francis. The phantoscope cxli, 80; cxliii, 80 

Jennings, W. N. {See Swope.) 

Job, Robert. Durability of paints for the protection of structural 

iron work clviii, i 

Railway bearings; an investigation of the causes' of 

hot boxes, etc cxlix, 439 

Steel rails: relation between structure and durability, 

cliv, 17, 121 
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Johnson, Edward L. The Johnson-Lundell surface-contact system 

of electric railways cxlvi, 39S 

Warren S. The tower-clock of the Philadelphia City Hall, 

cxlix, 77; cli, 81 

Jones, Harry C. What physical chemistry has done for chemistry, 

clvi, 425 

Julien, Alexis. Building stones: Elements of strength in their con- 
stitution and structure cxlvii, 442 


K 


Kebler, Lyman F. A rapid method for chromic acid and the 

soluble chromates cini, 557 

Acidimetric estimation of vegetable alkaloids, .cxli, 141 

Commercial gold chloride cxlix, 476' 

Notes on gold-sodium chloride cl, 235 

Oil of walnut cli, 394 

X^/'hat does the designation C. P. mean? cliii, 53 

Keith, N, S. New method for the metallurgical treatment of copper 

ores clx, 147 

Keller, E. R. Equalizing connections for compound-wound dynamos 

coupled in multiple..... cxliii, 200 

Harry F. Moissan’s researches on flourine and fluorine com- 
pounds clii, 123 

The gases of the atmosphere.. cliii, 419; cliv, 47 

and Maas, Philip. On the oxidation of diacetyl. 

cxli, 224 

Some derivatives of diacetyl, 

cxliv, 379 

Kennelly, A E. High-tension switches clii, 47S 

Introductory address, 75th anniversary exercises, 

cxlix, 41 

Some of the present aspects of physical science. . .cli, 239 
Some notable electrical exhibits at the Paris Ex- 
position, igco cli, 177 

(S'ee Houston.) 

Kirchoff, Charles. The utilization of blast-furnace gases for power 

purposes clvi, 81 

Elected an honorary member cxlviii, 400 ' 

Kinraide, T. B. Structural forms of electrical discharges cxlviii, 78 

Kitsee, 1 . Auxiliary telegraphy cxliii, 68 

Kits on, Arthur. Improved incandescent oil lamp cxlv, 77 

Klinck, J. Henry, and Williamson, Robt. B. A photometric com- 
parison of illumi- 
nating globes... cxlix, 66 « 

Kneass, Strickland L. The physical characteristics of certain 

bronzes for steam uses clix, 6$. 

Kreuzpointner, Paul. Present commercial methods of testing iron 

and steel cxlv, 401 

Riddles wrought in iron and steel. (Discussion.) 

cxlix, 321 ' 

(See Bronzes. Discussion.) 

(See Heyn.) 

(See Testing Iron and Steel.) 

Krug, Wml H. The analytic method for carbohydrates, etc..chv, 349, 401 
Kunz, George F. A trip to Russia and the Ural mountains. ..cxlvi, 193, 264 
Geography of precious stones cxlv, 25, 153: 



L. 

I^cey, B. F. The culture value of physics civ, 37 

Lafore, J. A. {See Steam turbines.) 

Landis, Edward K. The Tilley Foster Mine cl, 223 

Langenbeck, Carl. Chemistry of the pottery industry cxliii, 321 

Langley, John W. The Jacques carbon battery cxlvi, 

Lqduc, A. Oh the densities of nitrogen, oxygen and argon, and on 

the composition of atmospheric air cxlv, 58. 

-Sacerdote, on gaseous mixtures cxlviii, 303 

Leeds, Albert -R. Filtration of Philadelphians water-supply. (Dis- 

T ^ „ ciission) ... cxli, 322 

Lreitmann, Henry. Application of photography to legal records ... clii, 351 

Chemistry of food aaulteration. cxHv. 133 

Diatoms of agar-agar • dv, 4^7 

Digestive ferments and food preservatives.. .cxlvii, 97 

Theories of photographic development cxlix, 319 

tt -r* -c ^ siipply in ancient Jerusalem civ, 103, 314 

Lenz, H. F. E. Contributions to the science of electromagnetism. 

(Stine) civ, 301, 336 

Lesley, Robt. W. Portland cement industry in the United States..cxivi, 324 

Levy, Louis E. “The School City’^ clvi, 421 

The acid-blast process for etching, .cxlvii. 337; cxlix, 78 
Acid-blast process for etching in photo-chemical 

engraving cxlvii, 255 

{See Cabrera.) 

Lewis, Wilfred. An in.structive mechanical failure cxlvi, 10$ 

Inertia indicator cxlvi, 77 

Introductory address (75th anniversary exercises). 

• cxlix, I 

{See Loss.) 

Wm. T. Observations in magnetized watches cxliii, 60 

Lincoln, Paul M. Parallel operation of alternators cliii, 241 

Lloyd, M. G. Recent progress in electricity clii, 397 

Loewenstein, Louis C. i 6 ee Steam turbines.) 

Loss, Henrik V. von Z, Hydraulically forged and rolled steel car 

wheels clvii, 333 

The pressing of steel; flow of steel 

cxlviii, 461; cxlix, 26, 139; cli, 456 

On the value of radio-activity clvii, 141 

Lovekin, Luther D. Modern expanding and flanging machinery, 

clvii, 425; clviii, 43 

Lyman, Benjamin Smith. Compass variation affected by geological 

structure cxliv, 281 

Copper traces in Bucks and Montgomery 

Counties, Penna cxlvi, 416 

Influence of geological structure on topo- 
graphy . — cxlv, 355 

Metallurgical and other features of Japanese ^ 

swords cxli, 13 

Movement of ground water cl, 285 


m 


Maas, Philip. {See Keller.) 

Macalpine, J. H. {See Steam turbines.) 

MacKenzie, A. Stanley. Divisibility of the atom cliii, 451 

Mahler, P. The value of the flame of combustibles. (Isherwood.).clix, 31 
Marks, William D. The American electric meter cxlv, 309* 





Marshall, J. F. Development of the manufacture of Edison incan- 
descent electric lamp clx, 21 

Martin, T. Commerford. Elected a corresponding member cxlviii, 400 

Niagara on tap cxlii, 287, 354 

Marvin, Charles F. The kite as an instrument in meteorological^ 

research cxlviii, 241 

Mason, W. P. Sanitary problems connected with municipal water- 

supplies cxliii, 337 

Matthews, John Alexander. On the constitution of binary alloys, 

cliii, I, 93, 221 

J. Merritt. Chemistry of wool clix, 397 

Industrial development of indigo cliv, 423 

The industrial applications of viscose cliv, 79 

Sulphur dyes clix, 14X 

Mauro, Philip. Recent development of the art of reproducing re- 
cording and sounds cxivii, 330; cl, 35 

Maxim, Hudson. High explosives, etc cxlvi, 375, 457 

McClellan, Wm. Thermometer glass at high temperatures clii, 63 

McCurdy, Arthur W. Changing photographic plates from the de- 
veloping to the fixing bath without using 

the dark room clvii, 472 

New observations in photographic develop- 
ment clvii, 53 

McDevitt, William. Explosives cxlvi, 477; cxlvii, 495 

Explosions at fires clii, 320 

Meeker, G. H. On the distribution of velocity among the members 

of a group of gas molecules. clix, 383 

Meier, E. D. ^ Diesel’s heat motor cxlvi, 241 

Melville, Ged. W. Elected an honorary member cxlviii, 400 

The modern warship : ^23 

The naval strength of the United States clviii, 209 

Mendenhall, T. C, Elected an honorary member ^ .cxlviii, 400 

Some notable contributions of American physicists 

cxlix, 47 

Mercer, H. C. Pioneer tools cxlvii, 80 

Merriman, Mansfield. The work of the International Association for 

Testing Materials cxlviii, 308 

Merritt, James S. Expanded metal cxlix, 479; cl, 431 

Messer, C. J. Telpherage clviii, 263 

Meyer, J. Frank. Electric connection clvi, 453 

Michael, Helen Abbott. A review of recent synthetic wprk in the^^ 

class of carbohydrates cxlii, 217 

Miller, Leslie W. Civic beauty and civic duty clx, 71 

Mixer, Charles S, and Dubois, Howard W. Determination of in- 
soluble phosphor- 
ous in iron ores.cxliv, 137 

Moissan, Henry, Decomposition of acetyline cxliii, 147 

Pure uranium cxliii, 147 

The chemistry of high temperatures cxlvi, 63 

Moldenfce, Richard. Testing cast iron clix, 405 

Morris, Charles. Subterranean waters....? cli, 182 

Morrison, B. H. Chemistry of paper cxlix, 240 

Morse, Wm. F. Municipal wastes clvii, 401 

Morsell, W, F. C. Significance of crystalline form cl, 441 

Munroe, Charles E. The census of manufactures of 1900 clvi, 33, 143 

Hurphy, Howard. A general sewerage system for suburban Phila- 
delphia cxliv, 75 
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Nichols, Edward L. The acetylene flame cl, 350 

Nitze, H. B. C. Iron ores of the Ural Mountains cxlyi, 442 

Monozite ^^7 

The Wetherill magnetic concentration process, .cxliii, 279 

Nixon, J. O. The Renold siient chain-gear...* cliii, 321 

Lewis. Corn-pith cehulose (Marsden’s) cxii, 161 


O 

Osborne, E. F. Fallacies of text-books cxlix, 389 

Outer bridge, A. E. Jr. Pending problems for wage earners. ..cxli, 337 

Recent investigations and discoveries in cast-iron ^ 

clvii, 121 

Recent progress in metallur^ clx, 401 

Some further notes on cast-iron clvii, 31 1 

Strength of white-iron castings as influenced by 

heat treatment cly, 289 

The advantages of mechanical stoking cxliii, 160 

The future of Amencan industries cxliii, no 

The mining and minting of gold and silver, .cxlvi, 401 

The molecule, the atom and the new theory of 

matter 

The smoke nuisance and its abatement cxliii, 393 

The undeveloped wealth of Newfoundland. . .cxliv, 161 
A study of the micro-structure of bronzes (dis- 
cussion) cxlvii, 18, 447 

Dangers arising from the use of cast-iron in 
the construction of steel-skc.eton structures, 


clvii, 467 

Equilibrium of iron-carbon systems. (Charpy- 

Grenet) cliv, 91 

Machinery and the man cli, 464 

Molecular annealing of cast-iron.. ..cxlii, 14S 

Molecular changes in cast-iron caused by vibra- 
tion cxlvi, 69 

(See Kreuzpointner.) 

(See Testing iron and steel.) 


P 

Paret, T. Dunkin. Emery wheels clviii, 97 

Parsons, H. deB. Fire hazards.. cl, 172 

Partridge, Edward A, Mathematical theory of the geometric chuck, 

civ, 195 

On series in spectra cxlix, 193 

and Robt. H. Bradbury. Radio-activity clyi, 321 

Pawling, Jesse, Jr. Notes on magnetic curves clii, 269 

Peckham, S. F. Classification of crude petroleum cli, 114 

Concerning retene, petrolene and asphaltene cli, 114 

On the use of acetine in technical analysis of as- 

phaltum cxli 219 

Technology of the California bitumens cxlvi, 45 

What is parianite? cxhx, 161, 314 

Pepper, David. The over-head line and ground-return circuit of 

electric railway^ . i jV. . cxlyi, 55 

Perry, Nelson W. , Utilization of anthracite, culm .cxlii, 26 


61 



Phepson, T. L. O'rigin of atmosplieric oxygen. (Isherwood.). .. .cxlii, 436 
Poole, Cecil P. Some practical points in the construction of direct- 

current dynamo-electric machines... clvi, 365 

Pope, Ralph W. The influence of technical societies in promoting 

the progress of the arts cxiviii, 365 

Porter, H, F. J. Fatigue of metal in i’^on and steel forgings, .cxlv, 241, 322 

Pup in, M. L Electrical wave propagation cli, 236 

and Jentsch. Transatlantic telephony clvi, 117 

R 

Reed, C. J. Electro-chemical action cli, 3^; 40i;;clii, 46 

Electro-chemical polarization.#*. clii, 478; cliii, 259 

On the Jacques carbon battery, and on a thermo-tropic ^ 

battery cxlii, 385 

Thermo-electric and galvanic 'actions compared cxlvi, 424 

Transformation of the energy of carbon, etc cxlii, i 

S. Albert. Work of the ‘'Committee On Fire-proofing Tests”, cxlii, 321 
Reese, George C. On an improvement in the art of galvanizing., .cxliv, 312 

Reeves, Stacey. Memorial of cliii, 389 

Replogle, Mark O. Speed-government in water-power plants. .. .cxlv, 81 
Reymann, "Otto C. Piston-packing rings of modern steam engines, 

cxliv, 1 13, 199 

Richards,, Horace C. Review of recent work in light clii, 398 

, The Lissajous figures..'. cliii, 269 

Joseph. Memorial of..* A..... ; cliii, 387 

Quick-testing of lead-tin and lead-antimony alloys, 

cxlvii, 39S 

Utilization of the wastes from the white metals 

cli, 445; clii, 59 

Joseph W. A critical review of the methods of determin- 
ing minerals .' — cxliv, 139 

A system of corrections for the heat losses in^ 

calorimetric experiments clii, 81 

Aluminum at the Paris Exposition cli, 107 

Cyanide process for gold ores cxliii, 96 

^ Electrochemical industries at Niagara Falls. cliii, 472 

Electrolysis of water.,. clx, 377 

Electro-metallurgy of aluminum cxli, 357 

Introductory address, seventy-fifth Anniversary, 

. cxiviii, 321 

Modern theories of electrolysis cxli, 192 

On the electrochemical industries at Niagara 

Falls J cliii, 471 

Recent progress in the aluminum industry. cxlix, 451 
Relations between the melting "points and 

latent heats of fusion of metals cxliii, 379 

Report on the “Seventh International Geo- 
logical Congress” cxliv, 385 

Secondary reactions in electrolysis clii; 201 

Separation of gold from silver by volatiliza- 
tion cxli, 447 

Some abridgments in chemical calculations, .clii, 109 

The Goldschmidt theory of harmony clvi, 230, 301 

^ The light aluminum alloys clvii, 394 

The use of blast-furnace gases in gas engines.. cl, 415 
i . ^ and Thompson, John A. Recent determina- ^ 

^ tions ocf the electric conductivity of alumi- 

- *nam .c?clhi, 195 

.(SeeG^nnt.) 
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Rice, Richard H. {See Steam turbines.) 

Ridenour, W. E. Catechu clvi, 417 

Chemistry of deposits in steam boilers clii, 113 

Estimation of hydrate in the presence of alkali 

carbonate clii, 119 

Ringwalt, Rowland. Science and the Society of Friends cxlv, 229 

■o u TTrM,. ^ Science in the public schools cxlvi, 387 

Roberts, William F. Carbon dioxide engine cxlv, 473 

Roentgen, W. C On a new kind of rays cxli, 183 

Rondinella, Lino F. Photo-printing machine clix, 76 

{See Marshall.) 

Rosenbaum, W’m. A. The status of electrical invention... cxlvi, 448 

Rosenberg, C. C. Automatic electric signaling ...clvi, 161 

Rossi, Auguste J. The metallurgy of titanium cliv, 241 

Rowland, Arthur J. Historical sketch of incandescent lighting, .cxlix, 471 
Mistakes in the rating of incandescent lamps. . .cl, 241 
Observ'ations on the American type of the 

Nemst electric lamp cliii, 319 

Photometry of incandescent laanps. 


cxivii, 255; cxlviii, 376 


Welsbach incandescent lighting cxlix, 471 

^ John F., Jr. Fueloil clyi, 139 

Lewis G. Improved safety, device for electric circuits, .cxliii, 357 
Rushmore, David B. The alternating-current generator clx, 253 


S 


Sacks, Joseph. Motor road vehicles cxliv, 215, 286 

Safety fuses civ, i 

Sadtler, Samuel P. Ferrell’s process for fireproofing wood civ, 473 

{See Peckham.) 

S. S. A basic reaction of basic and fatty aldehydes clvii, 231 

A simple method of calculating water analyses, with 
special reference to avoiding scale and corrosion in 

steam boilers clix, 217 

Lutes clvii, 355 

Salom, Pedro G. Automobile vehicles cxli, 278 

Saunders, W. L. Applications of compressed air cxlviii, 43, 121, 196 

Sauveur, Albert. Industrial importance of metallography civ, 273 

Micro-structure of bronzes cxivii, 447 

Sayen, H. Lyman. Improvement in X-ray tubes cxlv, 441 

* {See Willyoung.) 

Schermerhorn, L. Y. {See Atlee.) 

Schlicht, Paul J. A new process of combustion cxlvi, 357 

Schmidt, Oscar. {See Steam turbines.) 

Schumann, Francis. Recent developments in th'e manufacture and 

applications of wire glass cxlv, 100 

(See Kreuzpointner.) 

Scott, Charles F. Apparatus for power distr?bution from central 

stations cli, 282 

W. M. Circuit-breakers clviii, 185 

Sellers, Coleman. Elected an honorary member cxlviii, 400 


Progress of the mechanical arts in threerciuarters 


of a century cxlix, 5 

Semple, J. B. The torch-shell.. clvii, 80 


William. 

Seymour, John S. 


Memorial of clix, 365 

New method of storing and transporting acety- 
, line in safety clvi, i 
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Shapleigh, Waldron. Memorial of clii, 312 

Notes on lucium cxliv, 68 

Skaife, Wilfred. Field for improvement in the manufacture of sugar, 

cxlvii, 215 

Smith, Charles E. Memorial of chi, 300 

Edwin F. Filtration of Schuylkill water cxli, 322 

{See Atlee.) 

James Foster. Memorial of cxlv, 468 

Merrill Van G. Bilgram’s diagram and the solution of prob- ^ 

lems involving lead cxlvi, 372 

Oberlin. A Chinese mint.., cxlvi, 480; cxlvii, 79 

Th6 jig habit in America clii, 225 

Snook, H. Qyde. Amperemeter for high-potential currents cHx, loi 

Spangler, H. W. (See Steam turbines.) 

Spencer, Thomas. A new system of series arc lighting cxlh, 303 

Spurr, J. E. The Tonopah mining district clx, i 

Squier, Gebrge Owen. (See Crehore.) 

Starkweather, George P. Speed variations in crank-shafts cxliii, 132 

Steinmetz, Joseph A. Aluminum in the arts and manufactures cl, 272 

Stevens, J. Franklin. Electrical measuring instruments, .cxlix, 475; cl, 44 

Hot-wire instruments as shunt ammeters cl, 394 

Stine, Wilbur M. Contributions of H. F. E. Lenz to the science of‘ 

electrometallurgy civ, 301, 336 

(See Synchronograph.) 

Stradling, George F. Recent advances in the physics of water clii, 257 

Resume of recent work in acoustics and 

gravitation ' cliii, 79 

Stratton, Samuel W, The National Bureau of Standards cliii, 8i 

Struthers, John. Gift of a bust of.-.".’., clii, 320 

Stiitz, E. Alumino-thermics, high temperatures by burning alumi- 
num ..clvii, 241 

‘Thermit’* practice in America clx, 435 

Swan, J. W. Electro-metallurgy of zinc clii, 461 

Swope, J. Newton, and Jennings, W. N. Newly-discovered cave at 

Mapleton, Pa cli, 316 

Sy, Albert P. Stability tests for nitro-cellulose in notro-cellulose pow- 

. ders civ, 161 


T 


Tapley, W. H. Application of electric motors to printing-press ma- 

chiner^ ; cxlviii, 259 

(See Crocker.) 

Electrical distribution of power). 

Tatham, Wm. A new process for the manufacture of white lead, .cxlii, 309 

Gdld mining in Georgia ; cxlvi, 19 

William iPenn. Memorial of Iv:', cxlix, 218 

Taylor, Cecil Hamelin. The automatic gun and its military aspects. 


F. W. Sh6]^‘ management 

Terne, Bruno. Ammonia and its sources 

Industrial notes 

Thomas, Percy H. Static discharges in electric circuits, 
Thompson, Jphn A/ (See Richards and Thompson.) 
‘Thomson, Elihu. Stereoscopic Roentgen' ray pictures. 


clii. I, 91 

cliii, 400 

....cxlvi, 127 

clviii, 421 

cNi; 387 , 433 

cxli, 381 





Thurston, Robert H. Elected an honorary member cxlviii, 400 

Elementary graphics and geometry of thermo- 
dynamics cli, 62, 124 

Evolution of technical education cxlix, 81 

Gas engine of the future cliv, 422 

Graphics of thermodynamic law cxli, 27 

Heat wastes in steam engine cylinders cxlii, 241 

Standard of efficiency for steam and other 

heat motors cxlii, 442 

Sulphur di-oxide and the binary engine civ, 429 

The “series-vapor*' engine and “heat waste” 
engines, as supplementary to single vapor 

engines cliv, 291, 367, 447 

The standard of efficiency for steam and other 

^ . heat engines cxliii, 37 

Trimble, Henry. Memorial of cxlvi, 307 

Recent advances in the study of the resins cxliii, 178 

Tripler, Charles E. Liquefied air cxlv, 318 

Tucker, Wm. R. {See Atlee.) 


U 

Uehling, Edward A. Blast furnace practice clix, 117 

Van Meerten, H. Controlling the floods of the Mississippi River, 

clvii, 381; civiii, 310; clix, 423 

{See Haupt.) 

-Balch. Some important polar navigations to high lati- 
tudes clvi, 463 

Vauclain, S. M. {See Crocker.) 

{See Electric distribution of power, etc.) 

Rolled steel car wheels clix, 81 

Voorhees, K B. Sources of supply and methods of manufacture 

of phosphates and potash salts clx, 21 1 


MsL 

Wadsworth, F. L. O. On convergents and arithmetical series, etc,, 

. ‘ clvi, 131 

On the theory of lubrication, etc., 

cxliv, 442; cxlv, 61 

Wager-Smith, E. Exposure scale for timing photographic negatives, 

clii, 233 

Waldo, Leonard. Evolution and present development of the Ameri- 


can bicycle cxlv, 238 

Walsh, G. M. Aventurine glass cli, 474 

Wanner, U. C. McCurdy’s process 6f avoiding the use of the dark ^ 

■ room in fixing photographic negatives •• 

Warren, H. N. Calcium carbide as a reducing agent cxliii, 383 

Washington, B. C. Water-power plants in the United States. ..cxlviii, 161 

System of incandescent oil lighting cli, 316 

Watson, Frank C. The minor bridges of Philadelphia clvi, 320 

Watts, H. W. On the mechanism and causation of hot waves cliii, 285 

The modern State Weather Service cxlix, 476 
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James S. 
Wilbert, Martin L 


Webster, George S. lanprovement of the Delaware river and har- 
bor, etc : clx, 

W. R. Specifications on structural steel and rails. (Dis- 
cussion) cxlvii, 

{See Kreuzpointner.) 

Wheeler, Joseph. Evolution of firearms and ordnance cliii, 

White, Earnest M. Chimneys for incandescent gas lamps cxJvi, 464 

Whitney, Asa W. Transverse strength of chilled car-wheel iron, .cxliii, 267 
(See Kreuzpointner.) 

(See Testing iron and steel.) 

(See Testing iron and steel.) 

A contribution to history of the chemical indus- 
tries of the United States clvii, 365 

On the present status of the X-rays civ, 401 

On the reversal of the photographic image and 
its subsequent development in actinic light, .cliii, 231 

Picture-making in the dark cl, 388 

Sensitive p<.per in X-ray work clii, 463 

Wiley, Harvey W. Agriculture in its relations to bacteria and other 

ferments ^ cliv, 81, i6i 

Agriculture in the Hawaiian Islands cxlvii, 31 

Effect of food preservatives on health and diges* 

tion clix, 

Effect of preservatives in foods on health and 

digestion clvii, 

Relation of chemistry to the advancement of 

the arts cxlviii, 

wrn r. * ferments important in agriculture. .cxliii^ ^3 

wllk°H 353. 4I9 

Williams, W. J. Essential requisites of powder as distinguished from 

explosives cli, 194 

ur-ii- T. , Methods for the examination of explosives cxlvii, 107 

Williamson, Robert B. (See Klinck.) 

Willyoung, E. G. Improved automatic interrupter for induction coils, 

, e TY T V -231 

and Sayen, H. L. X-ray apparatus and methods, 

Winship, W. E. The storage battery as applied to electric railways, ' * 

Wirt, Geo. W. T^e forest policy of Pennsylvania f!clv! S 

Woodbury, _C. J. H. Telephone line engineering clix i5i 
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Durand, W. F.: The screw propdler: witii special reference to aero- 
plane propulsion clxxviii, 259 

I^eing, Theory of (Matthews) clxiii, 455 

Dyestuffs, Analysis of (Matthews) clxi, 229 

Dynamo and motor brushes (Whitney) clxxiii, 239 

I>ynamo-electric generators, Air-gap flux distribution in (Still). ..clxxix, 21 

Dynamometer, Gasoline-engrne (Hopkins) clxx, 58 
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Earth, Interif-r of the, in 


E 

the light of the new seismology (Carter), 

clxviii, 303 


Earthquakes in the light of the new seismologj- (§rter) -cton , «4 

Earthquakes in the light of the new seismology p" vr flo 

Easter Island. A trip tu lA speck ..n the wean) t Strauss-Frank) 179 
Eastman Kr4ak Company, research laboratory notes clxM^. 4»i 

Economic future of Japan (\ialate) t ‘ VVii' VaV VlxixA67 

Eddy. H T.: Mechanical principles 01 Brennans mono-rail car...dxix, 407 

Edge of .Ma^ka i Stradling ) . . . . rT-jrxiv* lio 

Education, Efficiency in ( Hoadley ) ^ rSv 

Education. Industrial feIIowshif« (Duncan) cKxv, 43 

Efficiency in education (Hoadley) 

Egg-white. Electrical properties of (Northrup) •■••••••• 

Eiikman. F. H.: Symphany in stereoscopic radw^a^y clxav. 91 

Eldred. Byron: Regulation of the duration of combustion ..dxii, 201 

Electric field distribution (Franklin* V ’ ‘ ’ li' ' ” v,„„ 

Electric furnace. Process and apparatus for the production of carl>o«- 

bisulphde in the (Taylor) --“JX' 

Electric furnaces (Heringi ” 

Electric furnaces in (.ermany Sii’ 260 

Electric lamps: Tung,ten and other lamps (Lormg) clxvu. 2M 

Electric lighting. Vacuum-tute lighting (Moore) • .ci«. 3W 

Electric meters, prepayment. The use of aughen) Twlv Jii 

Electric railways, Automatic signals for (Nachod) -cmx, 295 

Electric systems, Ckmtrol and protection of (Stcinmctz) cixxx, i 

Electric transients ( Steinmetz) 1 • ‘ * i \u ^ 

Electric waves, high-frequency, Practical aspects of the propagation of 

( Stone ) • - • cixxiv, 353 

Electrical and chemical energy ^^'"?5tinan) irr 

Electrical art. Recent developments in the (Thomson) ............ clxxiv, 211 

Electrical conductivity above 1500 C. of vapors; Methods, data, and new 

apparatus for measuring (Northrup) , ; .clxxix, 337 

Electrical contact. On the duration of, between impacting spheres ^ 

(Kcnnelly and Northrup) ..........................cxxii, 23 

Electrical energy, The production and distribution of (Insull) ...clxxv, 501 
Electrical engineering, Effect of, on modern industry (Steinmetz), clxxvii, 115 

Electrical engineering, High-voltage (Peek) clxxvi, on 

Electrical engineering, Some unexplored helds in (Stemmetx) clxxi, 537 

Electrical eqdpme^;f a modern*^ battleship (Hornor) dxxvi, 173 

Electrical measurements, A method of improving the sensitiveness of 
the telephone receiver as a detector in alternating-current null 

snetsuresiieats (Thomas) clxxiv, 679 

Electrical methods of intercommunication for military purposes 

(Squicf) .....clxxii, 545 

Elfctriail osciEttiems, eontismotis, A new system of impact excitation of 

(Chafee) dxxiii, 437 

Electrical precipitation of suspended matter in gases (Strong) . . . .dxxiv, 239 

Electrical propulsmci of ships (Emmet) dxxvi, 43 

Electrieal puniettioa of water. Direct and indirect (Leffmaim) . . . .cbdy, 205 

Electrical Units, Dchnitions of (Mendenhall) ...clxxviii, 215 

Electricity, Recent iwardics in. at die Bureau of Standards (Rosa). 

dxxx, 539 

Electricity, Relatson of matter to (Goodspeed) clxxvi, 303 

Elcetrihcatioii, Cooditioiis affectmg die success of maia-Iine (Murray), 

dxxix, 513 

ESectrihcatiosi. C>iiditioiis affecting die meceas of i!iain<-!tae (Morray dis- 

emskm) - cixxx, 75 

ElneififiemtMMi of nsain-llae lailroads (Churlc) dxxiii. 5S1 



Electrochemical calculations ('Richards i clxi» 131, 162 

Electrolysis in concrete structures, Paints to prevent (Gardner,) . .clxxix, 313 
Electrol\te, Relation concerning the distribution of an, between water 

and some second solvent (Creighton^ clxxx, 63, 741 

Electrolytic corrosion of iron by direct current (Hayden) clxxii, 295 

Electromagnetic action, Po}*nting’s theorem and the equations of 

(Franklin) clxxiii, 49 

Electromagnetic automatic telegraphy (The “Telepost”) (Delany), 

clxv, 173 

Electromagnetic radiation (Cohen) clxxvii, 409 

Electro-pneumatic brake system for steam-road service (Turner and 

Donovan) dxxiv, 127, 303t 447» 499 

Electro-thermic production of iron and steel (Richards), clxiv. 443; cbcv, 47 

Electron theorj-, The (Partridge) clxy, 385 

Elements, The transformations of the (Keller) clxvi, 213 

Ely, Owen: Newton’s law and the cause of gravitation clxviii, 121 

Emission, A resume of the literature of the N rays, the Ni rays, the 
physiological rays and the heavy, with a biblio^aphy (Stradling), 

clxiv, 57» n3» J77 

Emmet, W. L. R. : The electrical propulsion of ships clxxvi, 43 

Enchanted mesa, Plateau country of the Southwest and the (Carter), 

dxi, 451 

Endemann, H.: On shellac and a method for the determining of ks 

impurities or adulterations clxiv, aSs 

Endemann, H.: Further notes on shellac clxv, 217 


Energy, Electrical and chemical (Westman) dxiii, 185 

Energy, The production and distribution of (Insull) dxxv, 561 

Engineer, The, as a factor in modem progress (Humphreys), dxxviii, 227 

Engineer, The, in the building of the republic (Randolph) dxxv, 259 

Engineering, High-voltage (Peek) clxxvi, 611 

Engineering, Legislative (Trautwine) clxii, 407 

Engineering, The imaginative faculty in (Randolph) clxxvi, 201 

Engineering and technical societies’ directory dxxiij, 85 

Engineering enterprises, Finances of (Marks) clxi, 197 

Engineering practice as applied to the fueling equipment of power- 
houses ( Cochrane) clxv, 401 

Entz, Justus B.: Gasolbe-electric automobiles clxviii, 57 

Enzymes, Behavior of, at low temperatures (Hepburn) dxxix, 581 

Escales, R. ; Novelties as to the preparation of explosive charges with 

a tri-nitro-toluol base clxvii, 213 


Estimation of phenol in crude carbolic add (Weiss) dxxiv, 683 

Etching by machinery (Levy) dxi, 59 

Ether. Is the ether a dispersive medium? (Hcyl) — clxy, 469 

Eucal3rptus poles, (Jovemment studies medbd of seasoning dxviii, 226 

Evaporation, Notes on theory and practice of (Sadtlcr), dxvi, 291, 395; 

clxvii, 56 

Eve, A. S. : Modem views on the constitution of the atom dxxix, 209 

Ewart; William Dana, In memoriam dxvi, 189 

Exf^osive diarges with a tri-nitro-toluol base, Novelties as to the prepa- ^ 

ration of (Escales) , clxvii, 213 

Explosives (Gunsolus) dxx, 124 

Explosives (Silberrad and Fanner) .dxvi, 471 

Explosives, New uses of, in agikulture (Gunsolus) dxj^ IS3 

Explosives, A primer on - dxix, 400 

Explosives, The testing of, for sensitiveness to shock (Kast) .ebdx, 143 

Explosives, Testing of, with regard to thdr admission for transportation 

(Lenze) dxix, 64 

Explosives, Testing of, with regard to their admissbn for transportadbn 

(Wifl) : .„..,...dadx, 61 

Explosives, Transportation of, promotiem of safety in (Dttnn) . , . .dxix, 165 
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Factor to )>e used for the calculation of the phosphoric acid 
mnn-s method. The factor 

washing the yellow precipitate (Jodidi and Kellogg; ctox, ^ 

Factory wastes. Purification of .cixix, 407 

Falkenau. Arthur: Selecticn of material for Ae construction of 

hydraulic n»chinenr ' 

Fankhauser. Charles K. : The telegraphone “ 

Farmer. R. C , and 0 . Silberrad : Explosives : The progressive deco^ _ 

Ilf Kun-Ciitton during it' 'tnragc .......... ••clxvi, 4/i 

Farmer's raeAod of reduction, on the application 7r 

are presenred and only Ae high lights reduced (Bartlett) . . . . . .clxii, 7^ 
Farms and country houses, Equijwnent of, wi^ electricity (Bates) . .clxvi, 47 
Fats and oils. A critical study of the natural changes occurring in 

(Hepburn) cJ^cvii, $6$, 421 ; clxix, 25 

Fehr, R K ; W. R. Ham and R. E. Bitncr: A photographic null method ^ 

for measuring absorption in the ultra-violet cixxvni, 2^ 

Feldspar, Production of, in 1906 vv**’** 

Ferguson, Clin J.: The thunderstorm and its phenomena (corre- 
spondence) cixxix, 253 

Fernald, R. H.; Producer gas from low-grade fuels clx:^m, loi 

Filtration works (Trautwine) 

Finances ol engineering enterprises (Marks) 197 

Fir, White, as wood v .clxvi, ^5 

Fre alarm, A new automatic (Fitagerald) clxxvi, 575 

Fiutgerald. F. A. J : A new automatic fire alarm .clxxvi, 575 

Flanders. L. H. : The new iron-clad cxide battery for electric vehicles, ^ 

clxxi, 287 

Flocculation, Phenomena of (Free) »clxix, 421 ; clxx, 46 

Foquet, Paul: Comparison of the different methods of measuring 

the di -electric constant . .clxx, 385 

Flow of sands through orifices (Hersam) clxxvn, 419 

Fuid motion, Some phenomena of (Franklin) ; clxxvn, 23 

Fluid, moving; The measurement of the true static pressure in a 

(Zahm) * : clxxv, 503 

Fuorefcence and phosphorescence (Nkhols) ^xii, 219 

Fluorescence in testing oils (Outerbridge) ....ctoi, 591 

Food and dft^ act. Some wdl-known sjmtlhetic chemicals and their 

relatioii to die pure food and drag act (Kebler) clxiii, 303 

Food law, AdsniiiiUtratiofi of the imported (Bigelow) clxi, 213 

Food manufacture, Modem commercial (Dow) clxx;, 485 

Food products, The mspcction of imported (Doolittle) dxm, 201 

Foodstuffs, pertihalde. The handling, transportatioo and storage of 

(Hepburn) clxxi, 5%; clxxii, 173, 3 <S 9 

Forest. Lee de ; Reoeot devetopmmits in wireless telegraphy clxiii, 461 

Forest fire. Timber owners orftnize to fight — - dxvi, 130 

Forest resonreen. Present condstioii of the conatr/s clxvii, 185 

Forestry, Some probknui in (Seely) dxviii, i 

Forests, yellow phte; Gorverasuesit studying conditions in clxix, 358 

Forest! and strenmn, Saving the, of the United States (Will) clxv, 345 

Fonmila for the torskmal deflection of shafts (Slocum) clxxiv, 83 

Formulas, dimenskmil, Physical quantitiei classified in the order of 

their (Heriaw) clxx» W 

Forstall, AlfredI £.: The techniqne of gas mantffactttre ... .. — clxxiv, 279 
Forstall Walton: CefUenary of the introdfictioii of gas as an illumi- 

nant clxadii, 627 

Foster, CSmrkn E: A new pyrometer clxix, 391 

Foster, Horatio A : Fiwerhemne eeomMiucs In BtlfinicMre dbcviii, 3x5 



Foundries, steel, Extract of report on the methods used to avoid piping 
in steel ingots, as applied in the Hungarian Government steel foun- 
dries at Diasgj’or ( Obholzerj cixiv, i 

Franklin as a man of science and an inventor (Houston) .clxi, 241, 321 

Franklin, Benjamin, Intluence nt, abruad i Strau^>« Frank ♦ clxi, 429 

Franklin, Benjamin, Trust funds to the cities of Boston and Philadel- 
phia (Houston) clxi, 358 

Franklin, Social and domestic life of (Trwin') dxi, 431 

Fr,\xkhn Institute:— 

Award of the Elliott Cresson medal to distinguished scientists,^ 

clxxi, 95: cixxiii, 61 1 ; clxxvi, 101 ; clxxviii, 105 
Board of managers, annual reportM 1905 — clxi, 150; 1906 — 
cixiii, 152; iQoS-^lxvii, 118: 190Q — cixix, 148: iQio — clxxi, 

221 ; 1911 — cixxiii, iSj; 1912 — clxxv, 170; 1913 — clxxvii, 

230; 1914 — clxxix, 226 

Extracts from the minutes of the meeting, February 13. 

1907, relative to the retirement uf Mr. John Birkinbine ^ 

as president cixiii, 401 

Minute on the death of Prof. E. E. X. Mascart cixix, 241 

Minute on the death of John T. Morris dxxx, 625 

Resolutions adopted on the completion of Alfred Pigling's ^ 

thirtieth year as librarian .clxxvii, 96 

Resolutions on the death of John Birkinbine dxxx, 241 

Celebration of the thirtieth anniversar}- of the International^^ 
Electrical Exhibition, held in Philadelphia in 1884 .. .clxxviii, 195 
Certificate of Merit, 

Award to W. A. Blonck for his boiler-efficiency meter. 

clxxviii, 784 

Award to George P. Vanier for his potash bulb clxxix, 248 

Charter and by-laws dxx, 132 

Cresson medal, presentation to 

John A. Brashear clxxi, 99 

John Fritz clxxi, 232 

Edward Weston clxxi, 99 

Harvey W. Wiley clxxi, loi 

Curators, reports, ipcfe— clxvii, 125; i909--clxix, 155 
Election and resignation committee annual reports : 1905— dxi, 

159; 1906— cixiii, 160; 1909— cixix, 151; 1910— clxxi, 308; 

191 1— cixxiii, 185; 1912— clxxv, 173; 1913— clxxvii, 235; 

1914— clxxix, 235 

Endowment Committee, annual reports: 

1911 — cixxiii, 191; 1912— clxxv, 180; 1913 — clxxvii, 242; 

19147— clxxix, 

Exhibitions Committee, annual reports : 

I9i3~clxxvii, 239; 1914— dxxix, 239 

Fraiiklin Fund and Building Committee report, 1908 dxvii, 126 

Franklin Medal dxxviii, 50a 

Award of 

Letter from Alex. E. Outerbridge. Jr dxxviii, 634 

Letter from Thomas Alva Edison ebexix, 720 

Ijctter from H. Kamerlingh Onnes clxxix, 720 

Instructioii Committee, annual reports ; 

i90S^lxi, 158; 1906— dxiii, 158; 1906— clxvii, 120; 1909— 
cixix, 149; 191D— clxxi, 222; 1911 — cixxiii, 184; 1912— dxxv, 

171; I9i3-H3xxvii, 233; I9i4^lxxbc, 232 
Joint meeting with PhiMelf^ia Section, Illuminating Engi- 
neering Society, March 19, 1915 ^ 

Lecture on architectural acoustics (Sabine) dxxviii, 786 

Lectures, Program of, season 1907-1908 dxiv, 297 



F«,\nkuv Ir;'«TiTi 
Library : 

List of kx»ks relating to cotton and the cotton industry, 

clx’ni, 3 IS 

Sr*me recent additi»ms clxxviii, 357 


library Committee, annual reports : 

W3— clxi. 154; igo8— clxvii, 126; igof^-clxix, 156; 1910— 
cixxi, 227; 1911— clxxiii, 192; 1912— clxxv, 181; 1913— 
clxxvii, 242! ; 1914’— clxxix, 227 

Library notes, clxix. 501 ; clxx, 71, 152, 223, 321, 392, 4971 clxxi, 

106, 237, 311, 425, 530, 618; clxxii, 94, 283, 401, 517. 605; 
clxxiii, 81, 200, 302, 428. 518; clxxiv, 116. 231, 470 , 593* 

ijfjt); clxxv, 74, 190, .t40. 432. 45 L ^591 clxxvi, 116, 224, 337, 

45^. 5V5. 728; clxxvii, loi, 252, 349. 455. 5^0; clxxviii, 116, 

239. 505, 787; clxxix, 103. 251, 361, 500, 610, 725; clxxx, 

116, 242, 377. 4</». <">30, 743 
Longstreth Medal, 

Award to Edward J. DMhbins for his daylight rods ..clxxix, 498 

Award to George A. WTicclcr tor his escalator clxxix, 607 

Meetings Committee, annual rejwrts: 

1905— Cixi, 1 58; p,>06— clxiii, 157; i9o8^Ixvii, 128; 1909— 
clxix, 158: i^io—clxxi, 230: 1911— clxxiii, 195; 1912— clxxv, 

184; roi3“-cKxvii, 247; 1914— clxxix, 231 
Meml^ership notes : 

clxix. 4or, 500; clxx, 70, 151, 320. 391, 496; clxxi, 105, 23^ 

310, 425, 529, 617; clxxii, 93. 193, 282, 400, 51 1, 603; clxxiii, 

Hi, v/h 3«b 4^5. S*7 ; clxxiv, 115, 231, 4^. 391. 697, clxxv, 71, 
i8«>. 339. 43b 539. ^fS 7 : clxxvi, 1 14. 223, 457. S94» 725 ; clxxvii, 

100. 2Sb 348, 452. S8o; clxxviii, 115, 239. 357. SOi, 647, 786; 
clxxix, 102, 249, 3ho, 499, 6o<), 721; clxxx, 114, 242, 495, 

626. 742. 

Mining and Metallurgical Section, presidential address (Outer- 

bndgei clxvi, 353 

Museums Committee, annual reports: 

l9ll-~clxxiii. 195; 1912— -clxxv, 183; 1913— clxxvii, 245; 

1914— clxxix, 230 


Popular lectures: 

Camp life in Philadelphia (Jennings) 

On the ed^e of Alaska (Stradling) 

On the trail of the Spanish pioneers (Monsen) 

Some observations in Alaska (Taylor) 

Wonderland of the Southwest (Monsen) 

Popular science lectures 

Publications Committee, annual reports: 

1005— dxi, 158; 1906-cbciit, 1]^; 1908— clxvii, 
clxix, 154; 1910— clxxi, 223; I9n--cbuciii, 188; 
176? I9l3^1xxvii, 2381 i9M~-clxxix, 238 
School of Mechanic Arts: 


.clxxv, 338 
.clxxv, 338 
.clxxv, 657 
. .clxxi, los 
clxxiii, 80 
.clxviii, 482 


124; 1909— 

I9ia--clxxv, 


Address to graduating class (Hoadley) clxxix, 587 

Ahsmni association clxv. 471 

Annual reports: ' 


1906-Hclxit, 7d; 1907-clxtti, 402; 1909— clxvii, 398; 
i 9 lo-<Ixix, 401; ipii-^Ixxi, 524; 1913-clxxv, 535; 
I9i4~^lxxv», 575 ; ipi^-^clxxix, doi 

Qosing excfctscs clxxi 520 

Frohlefns in the strength of materials solved fey elementary ' 
mathematics in the ni^t courses of the Institute 

(Picokt) clxvii 1^1 

Thom, Isaac D., Scholarship clxxviC 96 
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Franklin Institute : — 

Science and Arts Committee: 

Annual reports : 

1905— clxi, 156: 1906— clxiii, 156; igoS^Ixvii, 129; 1909— 
clxix, 159; 19x0 — clxxi. 230; 19x1 — clxxiii, 196; 19x2— clxxv, 

185; 1913— clxxvii, 248; 1914— clxxix, 242 
Proceedings : 

December 6, 1905 clxi, 80 

February 7, iqo6 clxi, 239 

April II, clxi, 3^ 

October 3, 1906 clxii, 404 

March 6, 1907 clxiii, 475 

June s, 1907 clxiv, 80 

October 2, 1907 clxiv, 389 

April 7, 1909 clxvii, 401 

May s, 1909 clxvii, 479 

June 2, 1909 clxviii, 80 

September i, 1909 clxviii, 31 1 

October 6, 1909 dxviii, 396 

November 3, 1909 clxviii, 479 

December i, 1909 clxix, 79 

January 5, 1910 clxix, 163 

February 2, 1910 clxix, 241 

March 2, 1910 clxix, 331 

April 6, 1910 clxix, 402 

May 4, 1910 clxix, 499 

June I, 1910 clxx, 67 

September 7, 1910 clxx, 319 

October 5, 1910 clxx. 389 

November 2, 1910 clxx, 501 

December 7, 1910 clxxi, 103 

January 4, 1911 clxxi, 234 

February i, 1911 clxxi, 308 

March i, 1911 clxxi, 422 

April 5 and 12, 1911 clxxi, 520 

May 3, 1911 clxxi, 615 

June 7, 1911 clxxii, 93 

September 6, 1911 clxxii, 400 

October 4, 1911 clxxii. 509 

November i, 1911 clxxii, 601 

November 8, 1911 clxxii, 6ox 

December 6, 1911 clxxiii, 79 

January 3, 1912 clxxiii, 198 

Februaiy 7, 1912 clxxiii, 299 

March 6, 1912 clxxiii, 423 

April 3, 1912 clxxiii, 516 

May I, 1912 clxxiii, 623 

June 5, 1912 dxxiv, 115 

September 4, 1912 clxxi v, 469 

October 2, 1912 dxxiv, 590 

November 6, 1912 dxxiv, 695 

December 4, 1912 clxxv, 69 

January 8^ 1913 clxxv, 187 

February 5, 19*3 clxxv, 337 

Marchs, 1913 dxxv, 429 

April 2, 1913 dxxv, 537 

May 7, 1913 dxxv, 656 

June 4, 1913 dxxvi, 113 

September 3, 1913 - dxxvi 457 

October i. 1913 dxxvi, SP3 



Fra s k i.i n I \ - t n t tr •— 


Novimli^ir 5. 1913 clxxvi, 723 

Dectmlitrj, IQU clxxvii, 98 

January 7, 1914 clxxvii, 250 

February 4. 1914 clxxvii, 345 

March 4. 1914 clxxvii, 449 

April I, 1914 clxxvii, 578 

Mav 6, 1914 clxxvii, 691 

June 3. 1914 clxxviii, 115 

September j, 1914 - • ■ clxxviii, 501 

(lct‘4)er 7, 1914 clxxviii, 645 

November 4, 1914 clxxviii, 783 

December i, 1914 clxxix, loi 

January 6. iui< clxxix, 247 

February 3. 19I5 clxxix, 359 

March i 1915 clxxix, 498 

April 7, 1915 clxxix. 606 

May 1915 clxxix, 620 

June 2, 1915 clxxx, 114 

Scpteml>cr i, 1915 clxxx, 495 

Octolicr 6, 1915 clxxx, 624 

Noveml<r3, 1915 clxxx, 739 

Regulations clxx, 142 

Reports: 

BaJtiHin I-<Konit»tivc Work®. The development of the^ 

American loc« ►motive .clxiv, 233 

Ballennne process for testing the hardness and density' of 

metals clxvi, 447 

Curie researches which led to the discoverj* of radium, clxvii, 359 

I>elany ‘‘Telepost” clxvi, 320 

Gay ley dry-air blast clxviii, 67 

Hammer collection of incandescent electric lamps dxii, 327 

Herr presses for the extraction of liquids clxvii, 310 

Lumiere color photography clxix, 493 

Parker steam {generator clxiv, 327 

Pfatiseber variable speed motors clxvii, 46 

Rondmella photo-printing machine clxi, 71 

Vernaz milling files clxviii, 219 

Wood antoplate machine clxix, 125 

Resolutions on the death of Richard Gilpin.. clxxx, 241 

Scott Medal. 

Award to Arthur Atwater Kent for his unisparker, clxxviii, 784 

Award to Elmer A. Sperry for his gyro-compass clxxviii, 784 

Prcsfutai^ti to Haicolm Ellis clxxvii, 97 

Freaeutation to C Francis Jenklss .clxxvii, 97 

Socttonal Airangemeats Cotumittee : 

Aimsial reports: 


160; i90$--clxiu, 159; 1908— clxvii, 124; 1909 
— clxix, iSSi i9to~clxxiL 224; ipn-Mdxxti, i88; 1912— 
dw, 178; 1913^-dxxvii, 240; I9i4<-Hdxxix, 239 
Secitcms^Ftoceedings of meetktgs: 

dd, 78k 14^ 237, 39S. 473; dxii, 404^ 47®; 148, 32^ 

35)6, 4:^; ctof, 77» 7^ 398^ 461 ; dxv, 79, 162, 242, 324; 


W W 4 fla SJ 7 ; dxxiv, 390^ epsi dxxv, 70^ 337, 

^ ctomi, q8» 231, 347, 4 Sa 

64s, 78s; ctocix, ICO, 2A 3SSlb 49^ 607; 

Sfieda! laeftiiig^ ^ *S »3 ehoCTi ss>i 


a. *S»3 



F RAN KLIN I N STITUTE 

Standing committees, 1911 clxxi, 304 

1913 dxxv. 335 

1914 clxxvii, 345 

1915 ..clxxix, 357 

Stated meetings, Proceedings : 

December 20, 1903 clxi, 79 

January- 17, 1906 clxi, 148 

February’ 21, 1906 dxi, 238 

March 21, 1906 clxi, 397 

April 18, 1906 clxi, 3<>8 

May 16, 1906 clxi. 474 

June 20, 1906 clxii, 80 

September 19. 1906 clxii, 325 

October 17, 1906 clxii, 406 

November 21, 1906 clxii, 480 

December 19, cixiii, 79 

January 16, 1907 cixiii, 152 

February 20, 1907 cixiii, 400 

March 20, 1907 cixiii, 400 

April 17, 1907 cixiii, 401 

May 15, 1907 cixiii, 474 

June 19, 1907 clxiv, 78 

September 18, 1907 clxiv, 2^ 

October 2, 1907 clxiv, 392 

November 20, 1907 clxiv, 463 

December 18, 1907 clxv, 80 

January 15, 1908 clxv, 162 

February 19, 1908 clxv, 243 

March 18, 1908 clxv, 324 

December 16, 1908 clxvii, 70 

January 20, 1909 clxvii, n8 

February 17, 1909 clxvii, 235 

March 17, 1909 clxvii, 320 

April 21, 1909 clxvii, 401 

'May 19, 1909 clxvii, 479 

June 10, 1909 clxviii, 8i 

September 15, 1909 clxviii, 311 

October 2(^ 1909 clxviii, 396 

November 17, 1909 .clxviii, 4^ 

December 15, 1909 cixix, 78 

January 19, 1910 cixix, 162 

February 16, 1910 cbcix, 240 

March 16, 1910 .cixix, 331 

April 20, 1910 cixix, 40X 

May 18, 1910 cixix, 499 

June 15, 1910 dxx, ^ 

September 21, 1910 clxx, 

October 19, 1010 dxx, 389 

November 1910 dxsc, 501 

December 21, 1910 clxxi, 102 

January 18,. 1911 • r - .clxxt, 233 

February 15, 1911 cbo^ 304 

Maidi 15, 1911 422 

April 19, 1911 clxxi, 5x9 
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Railroad supplies. Testing and inspection of (Job) cl»i, 31 

Railroad-testing plant, A mainteaance-of-way (Milner) .dxxvi, 207 
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Reclamation service, Work of the United States (NewdI) 

Recoil momentum of a gun, A method for calculating &at part oi the, 
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Resistance, alternating-current, Skin effect and (Northrup and Carson), 

clxxvn, 125 

Resiitivitv of a few metals through a wide range of temperature 
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Resume of the literature of the N rays, the N, rays, the physiological 

rays and the heavy emission, with a bibliography clxiv, 57t ^77 

Rke, Charles D.: Evolution in design, manufacture and uses of type-,. 

writing machines 3o5 

Richards, Joseph W.: The efficiency of furnaces - cixin, 129 
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Robtnson, R. H. M.:: The naodeni submarine in naTal warfare clxxix, 283 



Rocks, The analysis of clxix, 402 
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Silicon, High-grade* fur purifvmg ca*'t-iroii 1 Outerbridge) clxi, 144 
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Soils, The relation of certain non-leguminous plants to the nitrate con- 

ttmt of (Lyon and Biazell) clxxi, i, 205 

Solution, coiloidaf. The intermediate state between solution and sus- 
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Steam-boiler practice. Significance of drafts in clxvii, no 

Steam, Direct leakage of, through slide valves ( Stanford) clxii, 467 
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Suydam, V. .A., and Edwin F. Xorthrup: Resistivity of a few metals 

through a wide range of temperature . . . ; dxxv, 153 

Sweet Arthur J,: An analjsis of illumination requirements in street 

lighting dxix, 359 

Sy, Albert P. : History, manufacture and analysis of maple products, 

dxvi, 249, 321, 433 
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Bogue, R. H.: The chemistry and technology of gelatin 

and glue 194 564 
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Chemistry of the acid fixing bath (Sheppard, Elliott and Sweet) 196 45 
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Electron theory (Noyes) 59 

Electron theory of solids (Thomson) ^94 28i 

Electron tube oscillations, A singular case of (Breit) I 97 3 SS 

Electron tubes, Some oi^rating characteristics of (White) 19 ^ 473 

Electrons in gases, Motion of (Townsend) 503 

Electrostatic fields, A graphical method for the construction of 

(Crocker) 131 

Elements, common, Crystal structures of the (Hull) I 93 189 

Elements, disintegration of the, Natural and artificial (Rutherford) . . 19S 7^5 

Elements, Essential attributes of the (Richards) 182 78 

Elliott, Felix A., and S. E. Sheppard : The influence of stirring on the 

rate and course of development ^95 21 1 

198 333 

Elliott, Felix A., S. E. Sheppard and S. S. Sweet : Chemistry of the 

acid fixing bath ^ 9 ^ 45 

Elmen, G. W., and H. D, Arnold : Permalloy an alloy of remarkable 

magnetic properties ^95 621 

Elmendorf, Armin: Mechanical differentiation 185 119 

Elmendorf, Armin : Stresses in impact 183 771 

Elmendorf, Armin: The application of mechanical differentiation to 

engineering problems 185 269 

Emerson, C. A.: Disposal of industrial wastes and stream pollution . . 19 1 807 
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Equilibrium pressure of chemical reactions, On a method of calcu- 
lating (Creighton) 193 647 

Equivalent mass in rigid dynamics, with applications to gyroscopes 

and propellers (Zahm) 183 207 

Erikson, Henry A.: Observations on residual ionization in a closed 
vessel taken at Biwabic, Minnesota, during the solar eclipse of 

January 24, 1925 200 505 

Eve, A, S. : On recent advances in wireless propagation both in theory 

and in practice 300 327 

Eve, A. S. : Physics a hundred years ago 192 773 

Everglades of Florida, Reclaiming the (Randolph) 184 49 

Ewe, CJeorge E. : The selection of glass for the manufacture of 

ampuls 189 649 

Experiments on so-called “root-beers” (La Wall and Leffmann) 188 545 

Explosion pressures, The exact measurement of (Keys) 196 577 

Explosives, Military, Initiation of (Corley) 191 87 

Explosives, Military, Theoretical maximum pressure developed in 

(Crawshaw) 189 607 

Explosives, Twenty-five years’ progress in (Reese) 198 745 

Exposure, Effects of, Gn tar products (Reeve and Anderton) 183 463 

Extraction apparatus with extract-recovery and solvent-regenerative 

devices (Karrick and Gould) 194 537 

Eye fatigue and its relation to light and work (Cobb and Moss) 300 239 
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F 

Fabry, Charles: Spectroscopy in the past and in the future 199 13 

Fabry, Charles : Studies in the field of light radiation 193 277 

Factors of climatic control (Humphreys) 188 775 

189 63 

Fairchild, David: The palate of civilized man and its influence on 

agriculture 185 299 

Fawkes, C. E., and Loyd A. Jones : A sensitometric study of the re- 
duction of developing-out papers 191 503 

Ferguson, C. V., and G. M. J. Mackay: Arcs in gases between non- 

vaporizing electrodes 181 209 

Fermentation, Enzymes in the fermentation industries (Waller- 

^ * : 53L 715 

Feme, G. : The scientific applications of radiotelegraphy 196 763 

Ferromagnetism (McKeehan) 197 583, 757 

Ferromanganese in the iron and steel industry (Anderson^ 183 579 

Fertilizers, Organic nitrogen compounds of (Lathrop) ... 183 169, 303, 465 
Field, Elmer, Abraham Henwood, Raymond M. Garey, and Wcoif 
Goldberg: A convenient method for the generation of hydrogen 

sulphide gas 199 685 

Field-glasses, monocular and binocular. The relative merits of ( Hyde, 

Cobb, Johnson and Weniger) 189 185, 331 

Fieldner, A. C., and G. W. Jones : The sample and analysis of automo- 
bile exhaust gas 194 613 

Fieldner, A. C., S. H. Katz, S. P. Knney, and E. S. Longfellow: 

Poisonous gases from carbon tetrachloride fire extinguishers .... 190 543 

Fifth estate, The (Little) 198 599 

Films, liquid, Studies in (Dewar) 193 I45 

Filter, Paper pulp, Note on the applicability of the ( Jodidi ) 183 61 

Filter, The application of the paper pulp filter to the quantitative esti- 
mation of calcium and magnesium (Jodidi and Kellogg) 181 217 

Fire Extingtiishers, Poisonous gases from carbon tetrachloride 

(Fieldner, Katz, Kinney and Longfellow) 190 543 

Fire-fly as an illuminant (Ives) I94 213 

Fischer, Herman Edward: The nitrogen industry 190 187 

Flashing speeds of incandescent signal lamps (Worthing) 191 231 

Flashlight materials. On the photographic intensity of (Huse) 196 391 

Fletcher, Harvey : Physical measurements of audition and their bear- 
ing on the theory of hearing 196 289 

Fletcher, Harvey : The nature of speech and its interpretation 193 729 

Flight, The physics of (Webster) 189 553 

Floor test of International Hall, Chicago (Eddy) 182 761 

Floors, Column-supported flat-slab, On the distribution of energy 

stored in (Eddy) 186 439 

Florida everglades, Reclaiming (Randolph) 184 49 

Flotation (Taggart) 189 485 

Flotation, Recent progress in (Anderson) 181 643 

Fluid flow, A new theory of (Cox) 198 7^9 

Fluidity of liquids, On a method of calculating (Creighton) 193 047 

Fogs and clouds (Humphreys) ; I93 217, 327 

Fog-signal machinery, on the acoustic eSiciency of (King) 183 259 

Food, The palate of civilized man and its influence on sericulture 

(Fairchild) V** 

Food wastes — some causes and remedies (Brown) 185 585 

Foote, Paul D.: Spectroscopy and BohFs theory of atomic struc- 

tiire ^ 9 ^ 344, 5i7 

Formation of crystals in gels (Holmes) 184 743 

Forsythe, W, E. : The optical pyrometer as a brightness photometer . . 197 5i7 

Franck modification of the Rutherford alternating current method 

for ionic mobilities, Effect of the gauze in the (Loeb) 196 77i 
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Franklin, Benjamin, and Henry Jermain Maude Creighton: Electrical 

treatment ot sewage; The Landretli direct oxidation process lo I 57 

Franklin Institute Thomson) ^ ^ 


Fraxklix Institute : 


Bartol Bequest, accepted 

Bartol Research Foundation, Aston lectures ^93 71-2 

Notes 200 &23 

Board of Managers, Annual Report. 1915 Tr*j“‘ 

Minute relative to the death of Mr. George R. Hander- 

son 

Minute relative to the death of Dr. Harry F. Keiier 190 IIS 

Minutes of the annual meeting, January 23, 1924 v \v* * 
Resolutions adopted in reference to the death ot Mr. 

Charles A. Hexamer ^99 705 

Carty, John J. (correspondence ) 

Centenary addresses: . 

Ames, J. S. : Recent progress in the science of aeronautics. 199 o 3 
Bancroft, W. D.: The development of coLoid chemistry. 199 7^7 

Bragg, \V. L. . Inorganic crystals I 99 70l 

Bragg, \V. H. : The carbon atom in crystalline structure. 198 015 
Bridgman, P. W’. : Certain aspects of high-pressure re- 
search 200 147 

Coker, E. G. : Photo-elasticity I 99 289 

Coolidge, W. D.: Modern X-ray tube development I 99 019 

Day, Arthur L. : Some causes of volcanic activity 200 161 

Dorman, F. G. : The influence of J. Willard Gibbs on the 

science of physical chemistry i 99 457 

Emmet, W. L. R. : Mercury \'apor process I 99 

Fabr>% Charles: Spectroscopy in the past and in the 


future ^99 ^3 

Haber, F. : Practical results of the theoretical develop- 
ment of chemistry’ I 99 437 

Humphreys, W. J.: The way of the wind ...... 3 oo 279 

Jacobus, D. S. : Stimulation of research and invention . . 200 249 

jadwin, Edgar: Modern military engineering 300 i 

Kennedy, A. E. : The measurement of acoustic impedance 

with the aid of the telephone receiver 200 467 

Kimball, Dexter S. : The progress and promise of engi- 
neering 199 27 

Little, Arthur D. : The fifth estate 198 599 

Mathewson, C. H. . The trend in physical metallurgy 199 37 

Michelson, A. A.: Preliminary measurement of the 

velocity of light 198 627 

Miller, W. L. : Concentration and polarization at the 
cathode during electrolysis of solutions of copper 

salts 199 773 

Modjeski, Ralph: Unusual problems in design and con- 
struction of large bridges 199 597 

Moran, D. ; Experimental loading of granular material . . 199 493 

Parsons, Charles A.: The steam turbine as a study in 

applied physics 199 i 

Patrick, Mason W. : Military aircraft and their use in 

warfare 199 $1 

Peek, F. W., Jr.; Lightning 199 141 

Reese, C. L.; Twenty-five years progress in explosives . . 198 745 

Rice, E. W., Jr.: The field of research in industrial 

institutions 199 65 

Rutherford, E, : The natural and artificial disintegration 

of the elements 198 725 

Stieglitz, Julius : A theory of color production 300 35 
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Franklin Institute: — 


Thomson, E. : The Franklin Institute 198 581 

Townsend, J. S. : Motion of electrons in gases 300 563 

Trowbridge, A.: Spectroscopy in the infra-red regicn of 

the spectrum 199 343 

Williams, C. C. : Modem ordnance 199 353 

Yensen, T. D. : Magnetic properties of the fifty per cent. 

iron-nickel alloys 199 333 

Zeeman, Pieter: Radiating atoms in magnetic fields 199 585 

Centenary celebration, Preliminary program 198 254 

Program 198 406 

Cresson Medal Presentation 182 69 

Elections and Resignations Committee, Annual Report, 1915* 181 280 

Endowment Committee, Annual Report, 1915 18 1 286 


Franklin Medal presentation : 

182 69; 184 95; 186 77; 188 97; 190 91; 192 
361; 194 357; 196 S03; 198 364; 200 s-3 


Honorary membership: 

John A. Brashear (correspondence) 188 15^ 

John J. Carty (correspondence) 188 284 

Thomas A. Edison (correspondence) 188 149 

H. A. Lorentz (correspondence) 188 151 

G. Marconi (correspondence) 188 151 

H. Kamerlingh Onnes (correspondence) 188 15 1 

Theodore W. Richards (correspondence) 188 150 

George 0 . Squier (correspondence) 188 149 

D. W. Taylor (correspondence) 188 284 

Instruction Committee, Annual Report, 1915 181 278 

Library Committee, Annual Report, 1915 181 273 

Library Notes 18 1 154, 293, 432, 590, 716, 864 


182 122, 273, 41 1, 544, 703, 816 

i8a III, 247, 362, 518, 648, 789 

184 124, 319, 45 L 57 S 732, 914 

185 I49» -289, 430, 57t, 724. 843 

186 130, 258, 392, 639, 766 

187 125, 244, 374 520, 650, 761 

188 144, 279, 417, 570, 700, 831 

189 113, 257, 407, 526, 678, 800 

190 139. 271, 440, 581, 745, 905 

191 137, 292, 42s, 554, 716, 850 

192 122, 253, 395, 555. 685, 825 

193 127, 271, 424, 568, 71S, 844 

194 118, 265, 411, 557, 701, 842 

195 133, 284, 383, 726, 871 

196 126, 259, 403, 556, 699, 838 

197 133, 422, 569, 71 1, 849 

198 1 18, 260, 420, 5^, 716, 839- 

199 122, 278, 428, 565, 706, 851 

200 139, 26s, 401, 550, 689, 826 

Longstreth Medal Correspondence: 


Enoch Karrer 188 422 

Edwin F. Kingsbury 188 423 

R. B. Moore 188 423 


T. J. Skinner 188 422 

McClenahan, Howard, appointed secretary 199 848 

Meetings Committee, Annual Report, 1915 181 276 

Members doing civilian work for the United States Govern- 
ment 185 423, 568, 718, 836 

i86 127, 255, 385, 5T9. 637. 762 
187 120, 236 
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Franklin Institute: — 

Members who are in the active military or naval service 

of the United States 185 4^1 > 834 

186 125, 253, 385, 517, 635, 760 

187 118, 234 

Membership notes 181 145, 291, 432, 588, 713, 863 

182 1 17, 271, 543, 702, 81S 
183 109, 244, 360, S15, 646, 789 

184 124, 3x7, 573, 729, 913 
185 149, 288, 428, 571, 724, 841 

186 129, 387, 521, 765 

187 124, 242, 369, 514, 643, 760 

188 143, 415, 569, 699, 829 

189 1 12, 257, 406, 525, 677, 798 

190 137, 271, 439, 577, 744. 904 

191 136, 291, 424, 553, 715, 850 

192 121, 395, 553, 684, 823 

193 127, 270, 423, 565, 713, 844 

194 117, 265, 411, 553, 700, 842 

195 131, 283, 383, 591, 725, 870 

196 125, 259, 403, 555, 698, 836 

197 133, 290, 421, 568, 709, 849 

198 117, 259, 420, 567, 714, 838 

199 121, 277, 427, 564, 703, 849 

200 138, 265, 401, 549, 687, 824 

Memorandum on opportunities for the Institute in connec- 
tion with American laboratories ( Kennelly) 181 401 

Museums Committee, Annual Report, 1915 18 1 

Officers of the Institute in active military or naval service .... 184 909 
Owens, R. B. ; Secretary, Announcement of resignation .... 199 122 

President’s report 183 240; 185 284; 187 238; 193 415 

Publications Committee, Annual Report, 1915 181 283 

Radio school 185 720 

School of Mechanic Arts : 


Address to graduating class (Levy) ... 
Annual Report of the Director, 1915-1916 

1916- 1917 

1917- 1918 

1918- 1919 

Science and the Arts Committee: 

Abstract of Proceedings : 

December i, 1915 

January 5, 1916 

February 2, igi6 

March i, 1916 

April 5, 1916 

May 3, 1916 

June 7, 1916 

September 6, 1916 

October 4, 1916 

November i, 1916 

December 6, 1916 

January 3, 1917 

February 7, 1917 

March 7, 1917 

April 4, 1917 

May 2. 1917 

June 6, 1917 

September 1917 

October 3, 1917 

November 7, 1917 


183 755 
181 707 
183 639 
185 838 
187 756 


181 144 
181 291 
181 430 
181 587 
181 711 

181 862 

182 117 
182 543 
182 700 

182 813 

183 108 
183 243 
183 359 
183 513 
183 644 

183 788 

184 123 
184 573 
184 728 
184 9TI 


32 



Fran klin Institute : — 

December 5, 1917 185 148 

January 2, 1918 185 287 

April 3, 1918 x8s 721 

^ay I, 1918 X85 838 

June 5, 1918 x86 129 

September 4, 1918 x86 521 

October 2, 1918 x86 639 

November 6, 1918 x86 764 

December 4, 1918 X87 122 

January 8, 1919 X87 242 

February 5, 1919 X87 369 

Mar^ 5, 1919 X87 514 

April 2, 1919 X87 642 

May 7, 1919 X87 756 

June 4, 1919 188 143 

September 3, 1919 x88 569 

October i, 1919 x88 697 

November 5, 1919 x88 828 

December 3, 1919 X89 no 

January 7, 1920 189 256 

February 4, 1920 189 405 

March 3, 1920 189 523 

April 7, 1920 189 675 

May 5, 1920 189 798 

June 2, 1920 190 137 

September i, 1920 190 577 

October 6, 1920 190 743 

November 3, 1920 190 903 

December i, 1920 191 134 

January 5, 1921 191 290 

February 2, 1921 19 1 423 

March 2, 1921 19 X 552 

April 6, 1921 X91 714 

May 4, 1921 191 848 

June I, 1921 192 121 

September 7, 1921 192 553 

October 5, 1921 192 684 

November 2, 1921 192 821 

December 7, 1921 193 126 

January 4, 1922 193 269 

February i, 1922 193 422 

March i, 1922 193 564 

April 5, 1922 193 710 

May 3, 1922 193 842 

June 7, 1922 194 1 17 

September 6, 1922 194 553 

October 4, 1922 194 700 

November i, 1922 194 840 

December 6, 1022 195 129 

January 3, 1923 195 283 

February 7, 1923 195 380 

March 7, 1923 195 SQi 

April 4, 1923 195 722 

May 2, 1923 195 870 

.Tune 6, 1923 196 125 

September 5, 1923 196 555 

October 3, 1923 196 698 

November 7, 1923 196 836 
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Fkaxklin Institute: — 

DccemDer 3, 1923 

January 2, 

February 

March 5, 1924 

April 2, 

May 7, 1924 

June 4, 1924 

October i, 1924 

November 5, 1924 

December 3, 1924 

January 7, 1925 

FeDruar\ 4, 1925 

March 4, 1925 

April I, 1925 

May 6, 1925 

June 3. 19-25 

October 7, 1925 

November 4, 1925 

Annual Report, 1915-1916 

Sectional Arrangements Committee, Annual Report, 1915 . . 
Sections — Proceedings of meetings: 

181 144, 291, 431, 587, 

183 

183 108, 244, 359, 514, 

184 

185 148, 287, 42^ 
187 123, 242, 
188 698, 
189 no, 356, 405, 

190 


191 135, 290, 423, 552, 714, 848 

192 821 

193 126, 269, 422, 565, 710, 842 

194 841 
195 130, 381, 723, 870 

Special Meeting, Proceedings: 


June 25, 1917 184 123 

December 8, 1920 ... 191 133 

Standing Committees, 1916 i8i 429 

1917 183 358 

1918 185 425 

1919 187 368 

1920 189 404 


1921 191 422 

1922 193 421 

Stated Meetings, Proceedings: 

December 15, 1915 181 143 

January 19, 1916 181 269 

February 16, 1916 181 429 

March 15, 1916 181 583 

April 19, 1916 i8i 707 

May 17, 1916 i8x 86r 

October i8, 1916 183 699 

November 15, 1916 183 813 

December 20, 1916 183 107 

January 17, 1917 183 239 

February 21, 1917 183 357 

April 18, 1917 isl 639 

May 16, 1917 - 183 787 
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FRA^'KL1^’ 


LNfciiiurE . — 

October 17, 1917 184 727 

November 21, 1917 184 910 

December 19, 1917 185 147 

January 16, 1916 185 283 

February 20, 1918 185 4-24 

March 20, 1918 185 505 

April 17, 1918 185 715 

May IS, 1918 185 «33 

November 20, 1918 180 759 

December 18, 1918 187 117 

January 15, 1919 187 233 

February 19, 1919 187 367 

March 19, 1919 187 5i3 

April 16, 1919 187 630 

May 21, 1919 187 755 

October 15, 1919 188 O97 

November ig, 1919 188 827 

December 17, 1919 189 109 

January 21, 1920 189 255 

February i8, 1920 189 403 

March 17, 1920 189 523 

April 21, 1920 189 075 

May 19, 1920 189 797 

October 20, 1920 190 741 

November 17, 1920 190 901 

December 15, 1920 191 134 

January 19, 1921 19 1 289 

February 16, ”1921 19 x 421 

March 16, 1921 19 1 551 

April 20, 1921 191 713 

May 18, 1921 191 847 

October 19, 1921 192 683 

November 16, 1921 102 817 

December 21, 1921 X93 125 

January 18, 1922 193 267 

February 15, 1922 193 4^5 

March 15, 1922 193 563 

April 19, 1922 193 707 

May 17, 1922 193 841 

October 18, 1922 I 94 697 

November 15, 1922 194 837 

December 20, 1922 I 95 127 

January 17, 1923 I 95 279 

’February 21, 1923 I 95 377 

March 21, 1923 I 95 589 

April 18, 1923 195 719 

May 16, 1923 195 860 

October 17, 1923 I 9 <i 695 

November 21, 1923 196 833 

December 19, 1923 X 97 I 3 t 

January 16, 1924 *97 273 

February 20, 1924 *97 4^9 

March 19, 1924 197 Sw 

April 16, 1924 *97 705 

May 21, 1924 *97 847 

October iS, 1924 ^ 9 ® 713 

November 19, 1924 * 9 ® 837 

December 17. 1024 *99 ii 9 

January 21, 192.S *99 27s 

February 18, 1925 ^99 425 
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Fraxklix Ixstitcte:— 

March i8, ^99 5^3 

April IS, ^99 7^3 

May 20, 1925 ^47 

October 21, 1925 200 ^5 

November 18, 1925 821 

Stocks and Finance Committee, Annual Report, 191S 

French Coal Mines, Destruction of (Rice) 189 737 

Frequency Meter, Mechanical, of telephonic range (Kennelly and 

Manneback) ^ 9 ^ 349 

Fry, Thornton C.: The theory of the Schroteffekt I 99 203 

200 819 

Fulweiler, W. H., and James Barnes ; A source of light giving a con- 
tinuous spectrum in the ultra-violet I 94 83 

Fundamental (electrical), A single straight conductor as a new 

(Hering) I 99 235 

Fynn-Weichsel motor (Weichsel) I 99 649 


G 


Gadd, C, J.: The use of powdered coal in metallurgical purposes, a 

discussion of the engineering principles involved 182 323 

Gamma rays, Scattering of (Gray) 190 633 

Gardner, Henry A. : The light-reflecting values of white and colored 

paints 181 99 

Garey, Raymond M., Abraham Henwood, Woolf Goldberg, and 
Elmer Field : A convenient method for the generation of hydrogen 

sulphide gas 199 685 

Gas, Automobile exhaust. The sampling and analysis of (Fieldner 

and Jones) I 94 613 

Gas Companies, Relation of Public Service commissions to the gas- 
consuming public and to the (Clark) 186 649 

Gas flow% On some proposed electrical methods of recording (King), 182 191 

Gaseous discharges, Pressure effect and other phenomena in (Lang- 
muir) 196 751 

Gaseous ion, On the nature of the (Loeb) 184 771 

Gases, Arcs in, between non-vaporizing electrodes (Mackay and 

Ferguson) 181 209 

Gases, Compound, Impact experiments in (Waldie) 200 507 

Gases, Motion of electrons in (Townsend) 200 563 

Gases, occluded, in ferrous alloys (Alleman and Darlington) 

185 161, 333, 461 

Gases, Poisonous, From carbon tetrachloride fire extinguishers 

(Fieldner, Katz, Kinney and Longfellow) 190 543 

Gases, Volcanic, Analyses of (Allen) 193 29 

Gasoline from oil shale (McKee) 193 31 1 

Gasoline, Motor fuels (Dean) 189 269 

Gatewood, William : The modern cargo vessel 191 331 

Gelatin, Contributions to the chemistry and technology of (Bogue) . . 193 795 


Gelatine Absorption of Water by (Shreve) 187 319 

Gels, Formation of, crystals in (Holmes) 184 743 

Gems, The coloring and thermophosphorescence produced in trans- 
parent minerals and by radium radiation (Lind and Bardwell) . . 196 375 
General Electric Company: 

Research Laboratory Notes 181 423, 703, 859 

182 403, 535 
183 lOI 
184 445 , 721 
187 359 , 635, 749 
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General Electric Company:— 


i88 131, 819 
515 


Geology in partnership with American industry (Smith) 

Gerhard, Wm. Paul : The relative merits of cast-iron wrought-iron, 

and steel pipe for house drainage purposes 

German radio stations, Quantitative measurements at W ashington 

on the signals from the (Austin) 

Gibbs, A. W.: Some mechanical characteristics of high-speed "high- 

power locomotives 

Gibbs, J. W^'iHard: The influence of. On the science of "physical’ 

chemistry (Donnan) 

Alfred B. Hitchms : A shutter testing machine 

Gilbert, J. J., and John R. Carson: Transmission characteristics of 

the submarine cable 

Gimbal stabalization (Bush) ] 

Glass, Annealing of (Adams and Williamson) *. *. *. *. ' 190 

Glass, Conductivity of, The effect of absorbed gas on the (Bush 

and Connell) 

Glass, Optical (Day) 

Glass, Selection of. For the manufacture of ampuls (Ewe) 

Glasses for protecting the eye from injurious radiations (Coblentz ) . . 
Glue, Contributions to the chemistry and technology of (Bogue) 


193 545 
192 623 

187 99 
182 605 

192 469 

199 457 
1^3 73 

192* 705 

188 199 
S 97 r 835 

194 2231 
190 453 

189 649 
1S8 2SS 

193 795 


Goldberg, Woolf, Abraham Henwood, Raymond M. Garey, and 
Elmer Field : A convenient method for the generation of hydrogen 

sulphide gas 199 685 

Goss, W. F. M. : Research Fellowships in the Engineering Experi- 
ment Station, University of Illinois (correspondence) 181 153 

Goss, W. F. M.: Smoke as a source of atmospheric pollution 181 305 

Grould, Douglas, and Lewis C. Karrick: The extraction apparatus 

with extract-recovery and solvent-regenerative devices 194 537 

Granular material, Experimental loading of (Moran) 199 493 

Gravitation and relativity (Kanolt) 190 21 1 

Gray, Alexander; Modem dynamo electric machinery. 184 15, 205, 409, 553 

Gray, J. A. : Scattering of X- and Gamma rays 190 633 

Green, Henry: A photomicrographic method for the determination 

of particle size of paint and rubber pigments 192 637 

Ground-plane influence on airplane wines (Zahm and Bear) 19 1 ^7 

Grover, F. W., J. P. Das and J, H. Turnbull: The ampere trough 
experiment and its explanation by the usual electromagnetic 

laws 199 395 

Growing medicinal plants in America (Cushman) 186 267 

Guided-wave telephony (Culver) 191 301 


Guiding wire in electromagnetic transmission (Blackwell) 199 221 

Gyroscope, Equivalent mass in rigid dynamics with applications to 

gyroscopes and propellers (Zahm) 183 207 


H 

H-functions (Smith) 200 519, 635, 775 

Haber, Fritz: Practical results of the theoretical development of 

chemistry I 99 437 

Hachey, H. B, : The rotation of melting ice suspended in benzine 197 825 

Ham, W. R., J. C. Churchill, and H. M. Ryder: A method for the 
determination of the relation between vapor pressures and t^ir 
corresponding temperatures at pressures of less than five milli- 
metres ; .•••; ^5 

Hammett, Frederick S. : Refractometric studies in neutralization ... I99 91 

Hanson, Hans : Award of John Scott I-^acy Medal (correspondence). 181 ^3 
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Harahan bridge at Memphis, Tennessee (Modjeski) 184 599 

Harkins, William D. : The stability oi atom nuclei, the^ separation 

of isotopes, and the whole number rule... 194 3-9» 5^1^ ^43, 7^3 

195 67, 553 

Harmonic oscillations (Zahm) 

Harmonic synthesizer, Thirty-two-element (Miller) loi 5^ 

Harned, Herbert S. : Radiation and chemical reaction loi 

Harvey, £. Xewton: Animal luminescence ^9» 3^ 

Hayes, Harvey C.r Measuring ocean depths by acoustical methods .. i97 3^3 
Hearing, Theory of, Physical measurements of audition and their 

bearing upon the (Fletcher) 

Heat, A new principle in the flow of (Hering) /5 

Heats of dilution ( Pra.tt ) 003 

Heaviside expansion theorem (Cohen) ^94 7t>5 

195 319 

Heaviside’s operational mathematics (Smith) 3oo 519, 635, 775 

Heaviside’s operators in engineering and physics (Berg) 04/ 

Heising, R. A.: Printing telegraph by radio ^93 97 

Helium ( Moore ) U * ‘ *4 

Henderson, E. P., and Frank L. Hess; Polycrase from Brazil 200 235 

Henrici harmonic analyzer (Miller) •*'*:;* U *: ,V 1 

Hen wood, Abraham, Raymond M. Garey, Woolf Goldberg and 
Elmer Field : A convenient method for the generation of hydrogen 

sulphide gas 

Hepburn, Joseph S. : A biochemical study of by-product yeast ...... 300 76/ 

Hepburn, Joseph S. : Biochemical observations on certain insectivcr- 

ous plants t 

Hepburn, Joseph S., E. Quintard St. John, and Frank Morton Jones : 

The absorption of nutrients and allied phenomena in the pitchers 

of the ^98 I47 

Hering, Carl: A new principle in the flow of heat 185 75 

Hering, Carl : A single straight conductor as a new fundamental . . . . I99 235 

Hering, Carl : A surface having only a single side 180 233, 027 

Hering, Carl : Magnetic flux energy 747 

Hering, Carl: Revision of some of the electromagnetic laws 192 599 

Hersam, Ernest S. : Measurement of the work in crushing 196 95 

Herty, Charles H.: The turpentine industry in the Southern States. 18 r 339 
Hess, Frank L., and E. P. Henderson: Polycrase from Brazil ...... 300 235 

Hess, Frank L., and Roger C. Wells: Brannerite, A new uranium 

mineral 235 

Hess-Ives Laboratories, Motes ^ 186 755 

Hiding power of white pigments and paints (Pfund) 188 075 

High frequency currents on wires (Mauborgne) 188 91 

High-pressure investigations, Some aspects of recent (Johnston) 185 i 

High-pressure research, Certain aspects of (Bridgman) 300 147 

High temperature investigation (Northrup) I95 60s 

High temperature measurements, Refractory materials and (Kanolt). 188 489 

High-voltage phenomena (Peek) i97 i 

Highway problems of the state of Pennsylvania (Uhler) 18 1 791 

Highways, Military (Page) 185 649 

Hf'tchins, Alfred B. : Maintaining photographic standards 184 179 

Hitchins, Alfred B.: Modern applications of photography 187 129 

Hitchfns, Alfred B., and F. B. Gilbert: A shutter testing machine 183 73 

Hodgson, Millard B.; The physical characteristics of the elementary 

grains of a photographic plate 184 705 
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Paint-pigments, Photomicrographic method for the determination 
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Paints, Light-reflecting values of white and colored (Gardner) 18 1 99 

Palate of civilized man (Fairchild) 299 

Panchromatic sensitiveness, A production of, without dyes (Cap- 

staff and Bullock) 190 ^71 

Pani, A. J. : Hygiene in Mexico 574 
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Investigation of resistance and power in 
experimental lightning discharges (No- 
rinder and Karsten), 253, 225 
Artificial limbs. The mechanical design 
of muscle-operated arm prostheses 
(Blaschke and Taylor), 256, 435 
Astronomy. Astronomy (Struve), 251, 13 
Photometric research on the eclipsing 
variable ZZ Cassiopeiae (Levitt), 247, 
101 

Photometries in astronomy (Moon and 
Spencer), 258, 461 

The problem of eclipsing binaries (Levitt), 
247, 7 

Radio astronomy (Klinger), 256, 353 
Astrophysics. Applications of microwaves 
in scientific research (Klinger), 256, 129 
Astronomy (Struve), 251, 13 
Radio astronomy (Klinger), 256, 353 
Asymptotic expansion. Asymptotic expan- 
sion of the Whittaker’s function Wii,m{z) 
for large values of k, m, z (Chang, Chu 
and O’Brien), 255, 215, 319 , 

On the asymptotic expansion in three-! 
dimensional compressible viscous flow 
(Krzywoblocki), 250, 213 
Asynchronous action (Minorsky), 259, 209! 
Atmospheric electricity. Atmospheric elec- 
tricity and lightning (Frenkel), 243, 287, 



Atmospheric electricity (cont) 

A note on the similarity of certain atmos- 
pherics waveforms (Zetrouer and Kess- 
ler), 252, 137 

The present status of atmospheric elec- 
tricity (Swann), 260, 283 
Atmospheric ionization. Qimate control 
through ionization (Martin), 254, 267 
Effects of smokes on atmospheric ioniza- 
tion (Hessemer) , 258, 31 
Atmospheric refraction. Recurrent mirages 
at Puerto Pehasco, Sonora (Ives), 252, 
285 

Atmospheric research. The evolution of 
rain (Humphreys), 241, 391 
New cosmic ray radiosonde techniques 
(Korff and Hamermesh), 241, 355 
Primary alpha particles in the cosmic 
radiation near the geomagnetic equator 
(Pomerantz), 258, 443 
See Bartol Research Foundation Notes 
Atmospheric transmission. The infrared 
transmission of atmospheric windows 
(Elder and Strong), 255, 189 
Atmospherics. Atmospheric electricity and 
lightning (Frenkel), 243, 287 
New cosmic ray radiosonde techniques 
(Korff and Hamermesh), 241, 355 
Very low frequency noise power from the 
lightning discharge (Barlow, Frey and 
Newman), 258, 187 

Atomic bomb. The beginnings of the atomic 
bomb (Chadwick), 252, 453 
Atomic energy. Emergent energy (Strom- 
berg), 241, 323 

Fuels of the future (Sillcox), 259, 183 
The future of nuclear physics (Fermi), 
244, 1 

Nuclear power and industry (Grebe), 255, 
409 

Auroral physics. The colloquium on auroral 
physics (Gerson), 253, 331 
Autofrettage. Residual stresses in heavy- 
wall cylinders (Faupel), 259, 405 
Automatic control systems Compensation 
of feed back-control systems subject to 
saturation (Newton), 254, 281 
Stabilization of carrier-frequency servo- 
mechanisms (Sobezyk), 246, I. Gain 
phase margin diagrams of controller 
characteristics, 21. II. Design formulae 
for proportional-derivative networks, 95. 
III. Methods of obtaining required car- 
rier phase-shift, 187 


A theory of multidimensional servo sys- 
tems (Golomb and Usdin), 253, 29 

Automobiles Future developments m trans- 
portation (Kettering), 251, 109 

Aviation. Fifty years of flying progress 
(Loening), 256, 493 

GPI— an automatic navigational computer 
(Tull and MacLean), 242, 373 
The interconnection of dead-reckoning and 
radar data for precision navigation and 
prediction (Chance), 242, 355 
Jet propulsion engines and propeller drive 
gas turbines— their application in future 
aviation (Kroon), 241, 167 
Powerless glides along zero curvature 
flight paths (Bolie), 255, 127 
Progress in aviation (von Karman), 246, 
451 

A system for rapid production of photo- 
graphic records (Brown, Blackmer and 
Kunz), 242, 203 

Wind tunnels— why and where (Scarlott), 
258, 257 

Azon. Guided bombs in World War II 
(Grondahl), 245, 87 

B 

Bain, Edgar C. Wetherill Medal, 248, 87 

Ballantine Medal 
Bardeen, John: 253, 347 
Brattain, Walter H.: 253, 347 {see also 
254, 171) 

Kell, Ray Davis : 245, 521 
Luck, David G. C.: 256, 84 
Norton, Kenneth Alva: 258, 56 
Schelkunoff, Sergei A.: 247, 601 
Shannon, Claude El wood: 260, 70 
Southworth, George Clark: 243, 248 

Ballistics. Erosion in vent plugs, the effect 
of vent diameter (Wiegand), 244, 291, 
363 

The perturbation calculus in missile bal- 
listics (Drenick), 251, 42'3 
Rapid estimation method for long-pointed 
projectile trajectories (Powley), 257,221 
A theory of the internal ballistics of the 
“Hoch-und-Niederdruck Kanone” ((Cor- 
ner), 246, 233 

Balloons. New cosmic ray radiosonde tech- 
niques (Korff and Hamermesh), 241, 
355 

Barber, Everett McMullin. Levy Medal, 
243, 332 

Bardeen, John. Ballantine Medal, 253, 347 



Barium sulfate. The determination of sul- 
fate as barium sulfate (Millett and Mc- 
Nabb), 243, 205 

Barnes, G. M. Cresson Medal, 241, 250 

Barrett, Charles Sanborn. Clamer Medal, 
250, 77 

Bartol Research Foundation Notes 
Abnormalities in lead absorption curves 
(Swann), 257, 505 

Acceleration to cosmic ray energies by 
betatron action (Swann), 257, 505 
Activation phenomena with thoria cathodes 
(Weinreich), 249, 95 

Angular distribution of elastically scat- 
tered neutrons (Snowdon and Hans), 
258, 232 

Angular distribution of neutrons scattered 
from aluminum, iron and lead (White- 
head and Snowdon), 256, 278 
Angular distribution of neutrons scattered 
from cadmium, tin and bismuth (Snow- 
don and Whitehead), 257, 249 
Angular distribution of the resonance fluo- 
rescence radiation from the 411 kev 
level in Hg“® (Metzger), 259, 258 
Bartol Research Foundation, 247, 603 
The case of charged density distribution 
versus semi-permanent polarization as a 
basis for electret behavior (Swann), 
255, 569' 

Characteristic radiations of rhodium (105) 
(Mandeville and Shapiro), 250, 82 
Coincidence studies of the disintegration of 
Pm^°^ and Nd^^^ (Hans, Saraf and Man- 
deville), 259, 259 

Color phenomena in thorium oxide (Dan- 
forth), 256, 277 

Cosmic-ray observations at very high alti- 
tudes during periods of intense solar 
activity (Pomerantz), 260, 547 
Coulomb excitation of heavy nuclei 
(van Patter, Rothman, Mandeville and 
Swann), 259, 261 

Dependence of secondary electron emission 
upon angle of incidence of primary beam 
(Pomerantz, Marshall and Shatas), 258, 
234 

Deuteron bombardment of N“ and C^* 
(Hudspeth and Swann), 248, 565 
A device for measuring the magnetic field 
in a mass-spectrograph (Swann), 260, 
239 

The disintegration of Mo®® (Varma, Saraf 
and Mandeville), 256, 573 


Electrical conduction and thermoelectric 
power in thorium oxide crystals (Wein- 
reich and Danforth), 255, 569 
Electrical conductivity induced in MgO 
crystals by 1.3 Mev electron bombard- 
ment (Pomerantz, Marshall and Shatas), 
259, 548 

Electrolytic disintegration of thorium ox- 
ide (Danforth), 257, 507 
Electromagnetic accelerating mechanisms 
for cosmic rays (Swann), 260, 547 
Electron bombardment conductivity of 
MgO single crystal (Shatas, Pomerantz 
and Marshall), 257, 509 
Electronic phenomena in thorium oxide 
(Weinreich, Danforth and Goldwater), 
256, 572 

Energy distribution of secondary electrons 
produced by 1.3 Mev primary electrons 
(Shatas, Marshall and Pomerantz), 257, 
250 

Energy levels of Rh^®“ from the decay of 
Pd^®® and Ru^““ (Saraf), 258, 517 
Formulation of the quantum mechanical 
collision problem (Eisenbud), 258, 232 
Forward-backward ratio of secondary elec- 
trons emitted from thin targets (Pom- 
erantz, Shatas and Marshall), 257, 250 
Forward/backward ratio of secondary 
emission produced by 1.3 Mev electrons 
(Pomerantz, Marshall and Shatas), 257, 
508 

Fundamentals in the behavior of electrets 
(Swann), 255, 570 

Gamma-gamma angular correlation in Se'^® 
(Metzger and Todd), 256, 277 
Gamma rays from proton capture in LF 
(Swann, Rothman, Porter and Mande- 
ville), 259, 259 

Gamma rays from proton capture in lith- 
ium (Mandeville, Rothman, Porter and 
Swann), 258, 232 

General statement (Swarm), 256, 276 
Hall effect in metallic thorium (Bodine), 
258, 515 

Inelastic scattering of 14 Mev neutrons 
(McClure and Kent), 260, 238 
Inelastic scattering of fast neutrons by 
bismuth and nickel (Rothman and Man- 
deville), 256, 572 

Inelastic scattering of neutrons by Ba“^ 
and Hg“® (Swann and Metzger), 257, 
510 

The inner bremsstrahlung in and Ge’^ 
(Saraf), 257, 506 



Bartol Research Foundation Notes (cont) 
The inner bremsstrahlung for Cs^ 
(Saraf), 257, 248 

Ionic conduction in thorium oxide (Dan- 
forth), 257, 247 

Iridium (194) (Mandeville, Varma and 
Saraf), 259, 259 

Large generator work (Swann), 257, 509 
The latitude effect of cosmic radiation 
(Pomerantz), 258, 515 
The level scheme of In“® (Varma and 
Mandeville), 258, 516 
Linear electron accelerator (Marshall and 
Shatas), 256, 280 

Linear electron accelerator (Miller), 249, 
95 

The logarithmic derivative of the f func- 
tion (Swann), 258, 518 
The low energy spectrum of the primary 
cosmic radiation, and the magnetic fidd 
of the sun (Pomerantz), 249, 95 
The luminescence of beryllium oxide (Al- 
brecht and Mandeville), 257, 249 
The maximum range of high energy elec- 
trons in matter (Hereford and Swann), 
248, 259 

Measurement of specific ionization of pri- 
mary cosmic rays near the geomagnetic 
equator (McClure), 256, 576 
Nature of conduction in thorium oxide 
single crystals (Danforth and Bodine), 
260, 238 

Neutron inelastic scattering measurements 
(McClure and Kent), 259, 260 
Nuclear energy levels in nitrogen (14) 
and aluminum (27) (Swann and Mande- 
ville), 250, 83 

Nuclear energy levels of Tl*® (Varma), 
257, 247 

Nuclear resonance fluorescence in Ni® 
(Metzger), 260, 548 

Nuclear resonance fluorescence in Se'^* 
(Metzger), 260, 239 

On certain matters pertaining to electrets 
(Swann), 250, 83 

The optical absorption spectra of thorium 
oxide (Bodine and Thiess), 259, 550 
Optimum parameters for particle accelera- 
tion by TM 010 cylindrical cavities 
(Miller), 250, 82 

Phosphorescence of and energy storage in 
some ultraviolet emitting phosphors 
(Mandeville and Albrecht), 257, 506 
Polarization and electrolysis in thorium 
oxide crystals (Danforth), 258, 233 


Properties of the primary cosmic radia- 
tion near the geomagnetic equator 
(Pomerantz), 256, 573 
Radiations from and Ge'^ (Saraf, 
Varma and Mandeville), 256, 279 
Radiations from Cd^^ (43-days) (Varma), 
257, 507 

Radiations from Cerium (144)->pra- 

seodymium (144) neodymium (144) 
(Mandeville and Shapiro), 250, 82 
Radiations from Pt'®, Ft"®, and Pt^' 
(Potnis, Mandeville and Burlew), 260, 
239 

Radiations from platinum (197) (Potnis, 
Mandeville and Burlew), 259, 548 
Radiations from Y®, Zr^ Pr^^,^ and Pr^^ 
(Saraf, Varma and Mandeville), 258, 
516 

Report on the present status of the high 
energy van de Graaff generator con- 
structed at the Bartol Research Founda- 
tion of The Franklin Institute (Swann), 
255, 571 

Resonance fluorescence with nuclei: Hg^® 
(Metzger and Todd), 257, 248 
Results of limitations on space current 
densities in galactic and intergalactic 
space (Swann), 259, 258 
Reynolds numbers and associated matters 
(Swann), 256, 572 

The scattering of fast neutrons by iron, 
lead and chromium (Rothman, Kent and 
Mandeville), 256, 278 
Secondary electron emission produced by 
high energy primary electrons (Marshall, 
Pomerantz and Shatas), 256, 574 
Short time polarization studies in thorium 
oxide crystals (Danforth), 258, 515 
Short-time polarization in thorium oxide 
(Danforth), 259, 260 

Short time studies in self-quenching 
Geiger-Mueller counters (Ramsey), 249, 
95 

Some characteristics of the 11-day neo- 
dymium (Mandeville), 249, 96 
The storage of energy in silver activated 
potassium chloride (Mandeville and Al- 
brecht), 255, 570 

Studies in ionic conduction in solids (Dan- 
forth and Marshall), 260, 549 
Target-thickness dependence of delta-ray 
emission produced by 1.3 Mev electrons 
(Marshall, Shatas and Pomerantz), 257, 
509 



Bartol Research Foundation Notes (cont.) 
The theory of secondary emission 
(Marshall), 256, 279 

Unpublished notes: ion source; spectrom- 
eter (Snowdon), 248, 566 
The variation with latitude of the alpha 
particles in the primary cosmic radia- 
tion (McClure and Pomerantz), 256, 
575 

Basic research. Research work of The 
Franklin Institute during World War 
II on airborne fire control apparatus 
(McClarren), 246, 273' 

Science in national security (Ritchie), 
246, 223 

See Bartol Research Foundation Notes; 
Biochemical Research Foundation Notes ; 
Franklin Institute Laboratories Notes 

Beams. Additional interpretations of the 
solution of the straight beam differential 
equation (Borg), 250, 249 
The Airy stress function in curvilinear co- 
ordinates with application to the uni- 
form flexure of a naturally curved spiral 
beam (Pister), 257, 25 
Application of Maclaurin series to the 
analysis of beams in bending (Hetenyi), 
254, 369 

Beams of metal or wood subjected to mil- 
lions of reversals of compression and 
tension (<r<, = — <r,) or to longtime steady 
compression longitudinally (Lamberg), 
259, 335 

Buckling of continuous beams on elastic 
supports (Saibel), 253, 563 
Deflection of beams by the operational 
method (Thomson), 247, 557 
Large deflections of simply supported 
beams (Iyengar and Rao), 259, 523 
Natural modes of vibration of simple 
frames (Bennon), 243, 13 
A note on analysis of beam-columns under 
arbitrary lateral load and end restraint 
(Scanlon), 248, 143 

Numerical transformation procedures in 
continuous beam analysis (Benscoter), 
244, 15 

Some formulas for large deflections of 
beam columns (Saelman), 257, 125 
Vibrations of a continuous beam under a 
constant moving force (Saibel and Lee), 
254, 499 

Bearings. The stepped shape film applied to 
a journal bearing (Archibald), 253, 21 


Theory for a slider bearing with a convex 
pad surface; side flow neglected (Abra- 
movitz), 259, 221 

Beauty, the ideal— of the arts and the sci- 
ences (Swann), 257, 431 
Bending. The Airy stress function in curvi- 
linear coordinates with application to 
the uniform flexure of a naturally curved 
spiral beam (Pister), 257, 25 
Application of Maclaurin series to the 
analysis of beams in bending (Hetenyi), 
254, 369 

Natural modes of vibration of simple 
beams (Bennon), 243, 13' 

Numerical transformation procedures in 
continuous beam analysis (Benscoter), 
244, IS 

Trigonometric series applied to the bend- 
ing of long rectangular plates to a cylin- 
drical surface (Fo-Van Chang), 249, 279 
Benjamin Franklin half-dollar. The story 
of the new Benjamin Franklin half- 
dollar (Ross), 246, S3 
Berman, Samuel. Longstreth Medal, 243, 
169 

Bernoulli’s method. A neglected method for 
resolution of polynomial equations 
(Taylor), 257, 459 

Berriman, Robert W. Longstreth Medal, 
259, 452 

Billner, Karl P. Brown Medal, 243, 247 
Bi-modal curves. Symmetrical bi-modal fre- 
quency curves (Gottschalk), 245, 245 
Biochemical Research Foundation 
Annual report of the Biochemical Re- 
search Foundation of The Franklin In- 
stitute (1945) (McDonald), 241, 23 
Ellice McDonald, founder, 259, 357 
Progress of the Biochemical Research 
Foundation (1946) (McDonald), 242, 
435 

Biochemical Research Foundation Notes 
2-deoxy-D-glucose as an inhibitor of can- 
cerous growth in animals (Ely), 258, 
157 

2-desoxy-D-glucose as an antagonist of 
glucose in yeast fermentation (Cramer 
and Woodward), 253, 354 
2-desoxy-D-glucose as an inhibitor in the 
aerobic glucose metabolism of yeast 
(Woodward), 254, 553 
2-desoxy-D-glucose as an inhibitor of an- 
aerobic glycolysis in tumor tissue 
(Woodward and Cramer), 254, 259 



Biochemical Research Foundation Notes 
(cont) 

Absorption of ultra-violet light by living 
cells (Ely and Ross), 248, 263 

Addendum to Synthesis of some 2-oxo-4- 
aryl-5-carbethoxy-6-trifluoromethyl-l,2, 
3,4-tetrahydropyrimidines (Rutter and 
Gustafson), 259, 257 

Ageing and enzyme activity (Ross and 
Ely), 258, 63 

Alkaline hydrolysis of and effect of heat 
on ribonucleic acid (Zittle), 242, 221 

The alpha form of 2-desoxy-D-glucose 
(Cramer), 257, 69 

Alteration of biological material by the 
Waring blendor (Naimark and Mosher), 
251, 485 

Anaerobic glucolysis of the Krebs ascites 
carcinoma on the basis of cell number 
(Yushok), 259, 359 

Anhydrous hydrogen fluoride as a solvent 
for purines and pyrimidines (Rutter), 
259, 65 

Application of a semi-quantitative estima- 
tion of nitrogen and other elements in 
organic microanalysis (Batt), 248, 451 

A bibliography on sonic and ultrasonic 
vibration : biological, biochemical and 
biophysical applications (Naimark, Klair 
and Mosher), 251, 279, 402 

The blood picture of normal laboratory 
animals. A review of the literature, 
1936-1946 (Gardner), 243, 77, 172, 251, 
434, 498 ; 244, 155 

Cancer cell division, foreword (McDon- 
ald), 255, 555 

Cancer research (McDonald and Cramer), 
253, 351 

Carbohydrate analogs as antagonists of 
glucose in carbohydrate metabolism of 
yeast (Woodward, Cramer and Hud- 
son), 256, 577 

The changing face of research (McDon- 
ald), 248, 347 

Choice of research projects (McDonald), 
247, 415 

Choice of workers in research (McDon- 
ald), 248, 88 

A colorimetric method for estimating 2- 
desoxyglucose (Cramer and Neville), 
256, 379 

Cooperation in research (McDonald), 247, 
531 


Cytoplasmic localization of highly poly- 
merized liver ribonucleic acid (Grinnan 
and Mosher), 255, 347 
D-glucosamine as an antagonist of glucose 
in carbohydrate metabolism of yeast 
(Woodward and Hudson), 255, 556 
The determination of molecular weight by 
light scattering (seminar) (Markwood), 
244, 92 

The diazo-coupling reaction for thymine 
(Day and Mosher), 255, 455 
Direction of research (McDonald), 247, 
623 

Effect of 2-desoxy-D-glucose on rat liver 
phosphatases and phosphates (Ross and 
Archer), 253, 525 

The effect of ethionine on tumor growth, 
content and composition of fat of livers 
and tumor cells, and glycogen content of 
liver (Ely and Batt), 260, 424 
The effect of glucosamine on culture of 
embryo chicken heart cells (Ely, Tull 
and Schanen), 255, 561 
Effect of specific nuclease and phospho- 
esterase on desoxyribonucleic acid pre- 
pared with the use of strong sodium 
hydroxide (method of Levene) (Zittle) , 
243, 334 

Effect of ultraviolet radiation on 2-oxo-4- 
aryl-5-carbethoxy-6-alkyl-l,2,3,4-tetrahy- 
dropyrimidines (Rutter, Gustafson and 
Batt), 260, 329 

Effect of x-irradiation in vitro on Krebs 2 
ascites tumor cells (Vivod, Ely and 
Batt), 260, 543 

The effects of certain substituted pyridines 
on the growth of Lactobacillus casei (de 
Courcy and Reinhart), 260, 143 
Effects of varying oxygen tension on mor- 
tality of x-rayed mice (Limperos), 249, 
513 

Electrical impulse counter (Garner and 
Oakley), 247, 183 

El^ written in (and for) a city labora- 
tory shortly before moving to the coun- 
try, 245, 181 

Ellice McDonald, founder, 259, 357 
Enzymatic hydrolysis of desoxyribonucleic 
acid prepared with the use of strong 
sodium hydroxide (Zittle), 245, 78 
Enzymes hydrolyzing ribo- and desoxy- 
ribonucleic acids (Zittle), 241, 379 
Explosion of a rotor in an analytical air- 
driven ultracentrifuge (Sanigar and 
Hambleton), 244, 234 



Biochemical Research Foundation Notes 
(cont) 

A filtration error in nitrogen determina- 
tions (Leitch and Wells), 241, 73 
The future of cancer research (McDon- 
ald), 256, 283 

Growth-promoting properties of electro- 
phoretic fractions of chicken embryo 
extract (Ely), 258, 521 
Improved isolation of L-arabinose from 
mesquite gum (Cramer), 256, 93 
The influence of 2-desoxy-i>-glucose on the 
growth of embryonic chicken-heart fibro- 
blasts in tissue culture (Ely, Tull and 
Hard), 253, 361 

The influence of protein depletion on the 
DNA content of nuclei of the pancreas 
and small intestines of the rat (Ely and 
Ross), 252, 277 

The inhibition of the lecithinase of Clo- 
stridium perjringens by some reducing 
agents (Smith and Gardner), 250, 465 
Inhibitors for ribonucleinase (Zittle), 246, 
266 

Ions and radicals in biochemical processes 
(Mosher), 251, 665 

Krebs 2 ascites carcinoma grown in chicken 
egg (Galinsky), 259, 456 
Krebs ascites carcinoma inorganic phos- 
phorus content and phosphatase activity 
(Ely), 260, 77 

Lack of effect of 2-desoxy-D-glucose on 
rat liver adenosinetriphosphatase and 
pyrophosphatase (Ross and Archer), 
255, 161 

Manometric determination of carboxypep- 
tidase (Zittle), 246, 435 
Manometric determination of phospho- 
monoesterase (alkaline phosphatase) 
(Zittle), 245, 265 

A method of ultraviolet photomicrography 
(Ely and Ross), 246, 87 
A microdensitometer for quantitative de- 
termination of relative densities of pho- 
tographic negatives of tissue cells 
(Enns), 242, 151 

Molecular weights of desoxyribonucleic 
acid polymers (Krejci, Sweeny and 
Hambleton), 248, 177 
Monochromatic light absorption by nor- 
mal chicken erythrocytes (Ely and 
Ross), 242, 85 

Monochromatic light absorption by chicken 


erythrocytes. A correction (Ely and 
Ross), 244, 410 

W-methyl-Z-pyrrolidone as a solvent for 
pyrimidines (Rutter), 260, 245 
Nature of the inhibition of ribonucleinase 
and succinic dehydrogenase by mono- 
nucleotides (Zittle), 241, 154 
Nucleic acids and cancer research (Mc- 
Donald and Mosher), 251, 183 
On enzymes in tumors (Waldschmidt- 
Leitz, McDonald and co-workers), 245, 
449, 535 

Pepsin inactivation by inert gases (Nai- 
mark and Mosher), 254, 344 
Phosphatase activity in rat liver in rela- 
tion to cells and mitochondria (Ely and 
Ross), 256, 473 

Phosphorylation of 2-deoxy-D-glucose by 
yeast hexokinase: competition between 
2-deoxy-D-glucose and glucose (Wood- 
ward and Hudson), 259, 543 
The preparation of several substituted 
phenyl 2-pyridyl sulfides and sulfones 
(Reinhart), 249, 248 

The preparation of some 6-substituted nico- 
tinic acids (Reinhart), 249, 427 
A procedure for the preparation of 2- 
desoxy-D-glucose (Cramer), 253, 277 
Production of liver tumors in rats on a 
nutritionally adequate diet for growth 
by 3'-methyl-4-dimethylaminoazobenzene 
(Ely and Ross), 250, 377 
Protein-depletion and age (Ross and Ely) , 
258, 241 

Radiation survey meter (Enns), 246, 181 
Rapid reversal of some effects of protein- 
free diet (Ely and Ross), 258, 317 
Reduction of the number of cells of the 
rat liver by a protein-free diet (Ely and 
Ross), 254, 189 

A reprint collection as an easily accessible 
source of reference material (Longen- 
bach), 242, 335 

Research reconstructed (Day), 250, 271 
Ribonucleinase and non-specific phospho- 
diesterase in rat and rabbit blood and 
tissues (Zittle and Reading), 242, 424 
S®-glutathione preparation from yeast and 
tracer studies in cancerous and non- 
cancerous rats (Woodward), 251, 557 
Seminar of the chemistry of nucleic acids 
(Stacey), 253, 89 

Seminar on cytological phenomena in 
ascites-sarcomas of rats (Makino), 255, 
257 



Biochemical Research Foundation Notes 
(cont.) 

Seminar on pathological sera (Pedersen), 
248, 570 

Seminar on the separation of biochemically 
important substances by ion-exchange 
chromatography (Cohn), 257, 239 

The similarity of cancer glycolysis and 
yeast fermentation (McDonald), 257, 
411 

Some factors in the Nessler method of 
nitrogen determination (Leitch), 245, 
355 

Standardization of radioactive phosphorus 
(Enns), 244, 315 

Sugar discrimination by experimental rats 
(Ross), 257, 500 

S 3 mthesis of some 2“Oxo4-aryl-5-car- 
bethoxy-6-trifluoromethyl-l ,2 ,3,4-tetrahy- 
dropyrimidines (Rutter and Gustafson), 
258, 413 

The variation of magnesium requirement 
for optimal activation of alkaline phos- 
phatase (Ross and Ely), 257, 143 

Variation in extractability of phosphatase 
and nitrogen in liver of rats on protein- 
varied diets (Ross, Ely and Archer), 

255, 87 

Biochemistry. Annual report of the Bio- 
chemical Research Foundation of The 
Franklin Institute (1945) (McDonald), 
241, 23 

Chemical composition of seminal vesicle 
calculi (Hepburn and Yount), 243, 487 

The influence of the temperature and the 
period of keeping upon the biochemical 
changes in the common fowl gallus 
domesticus (Hepburn), 249, 393, 475 

Progress of the Biochemical Research 
Foundation (1946) (McDonald), 242, 
435 

Synthesis of penicillin (Robinson), 244, 5 

See Biochemical Research Foundation 
Notes 

Bio-engineering. The mechanical design 
of muscle-operated arm prostheses 
(Blaschke and Taylor), 256, 435 

A new pressure-sensing instrument (Frank 
and Gibson), 258, 21 

Bio-mechanics. Bio-mechanics, a new ap- 
proach to music education (Polnauer), 
254, 297 

The mechanical design of muscle-operated 
arm prostheses (Blaschke and Taylor), 

256, 435 


Blaschke, Alfred C. Levy Medal, 258, 56 
Blind guidance. Research on reading aids 
for the blind (Zworykin, Flory and 
Pike), 247, 483' 

Blum, William. Cresson Medal, 256, 84 
Bocher equations. On the specification of 
Bocher equations (Moon and Spencer), 
260, 41 

Bomb sights. Research work of The Frank- 
lin Institute during World War II on 
airborne fire control apparatus (Mc- 
Clarren), 246, 273 

Bombing. Aerodynamic pursuit curves for 
overhead attacks (Handelman), 247, 205 
Guided bombs in World War II (Gron- 
dahl), 245, 87 

Boundary layer. A new laboratory tech- 
nique for investigation of the origin of 
fluid turbulence (Fales), 259, 491 
On the fundamentals of the boundary layer 
theory (Krzywoblocki), 255, 289 
Theoretical comments on the paper by Mr. 
E. N. Fales (von Karman and Lin), 
259, 517 

Boundary value. Mixed boundary value 
problems in potential theory (Huth), 
257, 121 

On the flow behind an axially symmetrical 
attached curved shock (Pai), 257, 383 
Bowden, F. P. Cresson Medal, 259, 537 
Boyer, Edward George. Clark Medal, 243, 
*248 

Brattain, Walter H. Ballantine Medal, 253, 
347 {see also 254, 171) 

Breakage mechanisms. The mathematical 
description of certain breakage mecha- 
nisms leading to the logarithmico-normal 
distribution (Epstein), 244, 471 
Brink, Edwin H. Longstreth Medal, 246, 
78 

Broadbanding. Theoretical limitations on 
the broadband matching of arbitrary im- 
pedances (Fano), 249, S7, 139 
Brown Medal 
Billner, Karl P.: 243, 247 
Freyssinet, Eugene: 250, 77 
Germer, Edmund: 257, 497 
Greeley, Samuel Arnold: 252, 196 
Leopold, Charles S.: 259, 352 
Leverenz, Humbolt W. : 257, 497 
Magnel, Gustave: 250, 77 
Severud, Fred N. : 254, 82 
Spanner, Hans J.: 257, 497 



Brown Medal (cont.) 

Terzaghi, Charles: 241, 151 

Wright, Frank Lloyd: 256, 84 
Biichi, Alfred. Introduction to monograph 
on exhaust turbocharging (Eksergian), 

256, 57 

Henderson Medal, 253, 608 
Buckingham, William D. Wetherill Medal, 

257, 234 

Buckling. Buckling of continuous beams on 
elastic supports (Saibel), 253, 563 

On torsional-flexural buckling of columns 
(Langhaar), 255, 101 

Budd, Edward Gowen, 1870-1946, 243, 185 

The life and work of Edward Gowen 
Budd (Kelley), 247, 439 
Budd Lectures. See Edward G. Budd Lec- 
tures 

C 

Calculation of camera exposure (Moon and 
Spencer), 258, 113 

Calculi. Chemical composition of seminal 
vesicle calculi (Hepburn and Yount), 
243, 487 

Calculus of variations. Certain aspects of 
the problem of efficient structural de- 
sign (Klein), 260, 107 
Camera exposure. Calculation of camera 
exposure (Moon and Spencer), 258, 113 
Cancer research. Annual report of the Bio- 
chemical Research Foundation of The 
Franklin Institute (1945) (McDonald), 
241, 23' 

Progress of the Biochemical Research 
Foundation (1946) (McDonald), 242, 
435 

See Biochemical Research Foundation 
Notes 

Carbon. The use of C”* and C^‘ in medical 
research (Wilson), 244, 209 
Carlson, Chester F. Longstreth Medal, 254, 
540 

Carnot cycle. Thermodynamics, Part II: 
Work, heat and temperature concepts, 
and an examination of the temperature 
scale (Finck), 245, 365 
Carrier compensation. Carrier compensation 
for servomechanisms (Blanton), 250, 
391, 525 

Compensation of feedback-control systems 
subject to saturation (Newton), 254, 
281, 391 

Case, Richard Y, Longstreth Medal, 259, 57 
Casting. Foundries — ^past and present; their 


transition from manual to mechanical 
operation (Worrilow), 247, 473 
Catalysts. World’s biggest cleaning job 
(Houdry), 258, 175 

Cathode arcs. Noise and oscillations in hot 
cathode arcs (Cobine and Gallagher), 
243, 41 

Cathode heating. Radiation heating of a 
plane parallel slab by a parallel semi- 
infinite heater (Danforth), 250, 146 
Radiation transfer considerations in the 
heating of a cathode sleeve (Danforth 
and Haddad), 250, 135 
Cathode rays. Secondary electron emission 
by primary electrons in the energy range 
of 20 kilovolts to 1.3 Mev (Miller and 
Porter), 260, 31 

Cathodes. Secondary electron emission from 
oxide-coated cathodes (Pomerantz) , 241, 
415; 242, 41 

Cavendish, Henry, electrician (Susskind), 
249, 181 

Cavity resonators. Applications of micro- 
waves in scientific research (Klinger), 
256, 129 

Microtron resonators (Kaiser), 259, 25 
Ceiling lighting. Lighting design by the 
interflection method (Moon and Spen- 
cer), 242, 465 

Cell chemistry. See Biochemical Research 
Foundation Notes 

Centrifugal stresses. Differential analyzer 
solution for the stresses in a rotating 
bell-shaped shell (Meriam), 250, 115 
Ceramics. Recent developments in the tech- 
nology of ceramic materials for nuclear 
energy service (Warde and Johnson), 
260, 455 

Certificate of Merit 
McKee, John F.: 251, 391 
Mercier, Jean: 251, 545 
Muler, Peter J.: 242, 83 
Razek, Joseph: 242, 83 
Stoner, Arthur M. : 253, 81 
Chadwick, James. Franklin Medal, 251, 391 
Chain drives. Strand vibrations in a roller- 
chain drive (Binder and Mize), 247, 25 
Charge effect. The charge effect in relation 
to the kinetics of photographic develop- 
ment. V. Dependence upon grain size 
and iodide content of the emulsion 
(James) , 243, 235 

Charged particles. Acceleration to cosmic 
ray energies by electromagnetic inductive 
action (Swann), 258, 205 



Charged particles {cont) 

The acquirement of cosmic ray energies 
by electromagnetic induction in galaxies 
(Swann), 258, 383 

See Bartol Research Foundation Notes 
Charles Day Lectures 

Charles Day — symbol of American indus- 
trial genius (Taylor), 254, 1 

Dedication to public service (Bryans), 
252, 1 

The effect of the war upon production 
standards and the outlook for the future 
(Kelly), 244, 7 

The full responsibility of management 
(Meinel), 246, 45 

A layman's view of law and labor 
(Creese), 242, 9 

Management and the free market (Pew), 
250, 5 

The substance of management (Purves), 
248. 105 

Chemical deposition. A study of chemically 
deposited silver mirrors (Morgan and 
Myers), 246, 363 

Chemical engineering. The determination 
of sulfate as barium sulfate (Millett and 
McNabb), 243, 205 

Chemistry. Chemical composition of seminal 
vesicle calculi (Hepburn and Yount), 
243, 487 

Chemistry in the twentieth century 
(Urey), 251, 23 

The determination of sulfate as barium 
sulfate (Millett and McNabb), 243, 205 

Frederick Augustus Genth, 1820-1893, 
chemist— mineralogist— collector ( Myers 
and Zerfoss), 241, 341 

pH-composition relations in the system 
NasO-SiOjrHaO at 20° C. (Bacon and 
Wills), 258, 347 

Preparation of vanadium pentoxide sols 
by ion exchange (Devlin, McNabb and 
Hazel), 248, 251 

Silicones: food for imagination (Mc- 
Gregor), 242, 93 

See Biochemical Research Foundation 
Notes 

Cherry, William H. Levy Medal, 245, 346 
China, The prospects of conservancy works 
in China (Shen), 242, 399 
C3iipman, John. Clamer Medal, 251, 545 
Cineplasty. The mechanical design of mus- 
cle-operated arm prostheses (Blaschke 
and Taylor), 256, 436 


Circuits. Analysis of a differential mag- 
netic amplifier with flux reset control 
(Belsterling), 260, 485 
Analysis of network response to periodic 
waves (Seal), 257, 13 
Analysis of partly symmetrical machines 
by means of unitary transformation 
(Shen and Broadbent), 254, 473 
Application of circuit theory to the design 
of servomechanisms (Hall), 242, 279 
Applications of network theorems in tran- 
sient analysis (Yu), 248, 381 
A contribution to the theory of nonlinear 
systems (Zadeh), 255, 387 
The folded tree (Burks, McNaughton, 
Pollmar, Warren and Wright), 260, 9, 
115 

Frequency-coordinate vector diagram (Or- 
dung and Krauss), 251, 343 
General dynamical considerations applied 
to piezoelectric oscillations of a crystal 
in an electrical circuit (Swann), 242, 
167 

Magnetic amplifier characteristics neutral 
type (Fitz(}erald), 244, 415 
Magnetic amplifier circuits neutral t3q)e 
(FitzGerald), 244, 249 
Network analysis by least power theorems 
(Ryder), 254, 47 

Note on “Operational approach to non- 
linear circuit analysis” (Cohen), 252, 63 
Operational approach to nonlinear circuit 
analysis (Cohen), 247, 573 
Resume of Maxwell's and Kirchhoffs 
rules for network analysis (Ku), 253, 
211 

The solution of boundary value problems 
by multiple Laplace transformations 
(Estrin and Higgins), 252, 153 
Some notes on the design of magnetic 
amplifiers (FitzGerald), 244, 323 
The synthesis of sequential switching cir- 
cuits (Huffman), 257, 161, 275 
Circular functions. Origin and meaning of 
circular and hyperbolic functions in elec- 
trical engineering (Boyajian), 249, 117 
Civil Defense. The slow neutron-induced 
radioactivities of nuclear explosions 
(Mandeville), 252, 297; III, 255, 133 
Clamer Medal 

Barrett, Charles Sanborn: 250, 77 
Chipman, John: 251, 545 
Dix, Edgar H., Jr.: 243, 169 
Hume-Rothery, William: 247, 601 
Kroll, William Justin: 258, 56 



Gamer Medal (cont.) 

Mehl, Robert Franklin: 255, 451 
Smith, Cyril Stanley: 254, 82 

Clark Medal 

Boyer, Edward George : 243, 248 
Hall, Edwin Loy: 253, 608 

Classical method. Method of solving differ- 
ential equations with constant coefficients 
(Lyon), 246, 159 

Clausius principle. Thermodynamics, Part 
I: The second law from the standpoint 
of the equation of state (Finck), 245, 
301 

Clement, M. W. Vermilye Medal, 242, 345 

Climate control through ionization (Martin), 
254, 267 

Coinage. The story of the new Benjamin 
Franklin half-dollar (Ross), 246, 53 

Cold storage. The influence of the tempera- 
ture and the period of keeping upon the 
biochemical changes in the common fowl 
gallus domesticus (Hepburn), 249, 393, 
475 

Collins, Samuel C. Wetherill Medal, 251, 
545 

Colloidal vanadium pentoxide. Preparation 
of vanadium pentoxide sols by ion ex- 
change (Devlin, McNabb and Hazel), 

248, 251 

Color. An engineering correlation of room 
colors (Moon and Spencer), 247, 117 
Interflections and color (Spencer and San- 
born), 252, 413 

Color television. Television (Zworykin), 
244, 131 

Colorimetry. Analytic representation of ex- 
perimental spectroradiometric curves 
(Moon and Spencer), 244, 441 

Colpitts, Edwin Henry. Cresson Medal, 244, 
489 

Combustion. The elimination of combustion 
knock (Barber, Malin and Mikita), 241, 
275 

Communications. Benjamin Franklin and 
the Post Office (Coulson), 250, 191 
Communications and electronics — the most 
essential tools of joint command (Stone), 

249, 109 

Possible and probable future developments 
in communication (Buckley), 251, 58 
A preview of the Western Union system 
of radio beam telegraphy (Millar), 241, 
397; 242, 23 

Radio’s memorable anniversary (Coulson), 
253, 287 


The relay oscillator and related devices 
(Ives), 242, 243 

Unbalances of untransposed overhead lines 
(Gross), 254, 487 

Wireless sound systems (Hargens), 260, 
351 

Compensation of feedback-control systems 
subject to saturation (Newton), 254, 
281, 391 

Complementary energy. The principle of 
complementary energy in nonlinear elas- 
ticity theory (Langhaar), 256, 255 
Complex frequencies. Frequency-coordinate 
vector diagram (Ordung and Krauss), 
251, 343' 

Complex variables. An application of the 
theory of the complex variable to the 
mapping of some potential functions 
(Morgan), 243, 309 

Compound cylinders. The compound cyl- 
inder and the strength problem (Mac- 
Gregor and Coffin), 243, 391 
Compressible fluids. On the invariants in 
the turbulence in compressible viscous 
fluids (Krzywoblocki) , 254, 317 

On the two-dimensional steady flow of a 
compressible viscous fluid far behind a 
solid symmetrical body (Krzywoblocki), 
243, 471 

On the two-dimensional steady turbulent 
flow of a compressible fluid far behind a 
solid symmetrical body (Krzywoblocki), 
247, 1 (Momentum transfer theory), 33. 
II. (Vorticity transfer theory), 137 
Compression. Beams of metal or wood sub- 
jected to millions of reversals of com- 
pression and tension (<r<T = — or to 
longtime steady compression longitudi- 
nally (Lamberg), 259, 335 
Compressors, A study of surging in fan or 
compressor systems (Binder), 241, 125 
Computational methods. On the inversion 
of continuant matrices (Berger and 
Saibel), 256, 249 

Computers. A dynamical analogue (Minor- 
sky), 243, 131 

An electronic integral-transform computer 
and the practical solution of integral 
equations (Wallman), 250, 45 

The folded tree (Burks, McNaughton, 
Pollmar, Warren and Wright), 260, 9, 
115 

GPI—an automatic navigational computer 
(Tull and MacLean), 242, 373 



Computers {cont) 

Linear algebraic computation by multi- 
winding transformers (Ryder), 259, 427 
Matrices in analogue mathematical ma- 
chines (Honnell and Horn), 260, 193 
Modern computing machines (Hunter), 
253, 567 

A universal unit for the electrical differ- 
ential analyzer (Tomovich), 254, 143 
A versatile electronic function generator 
(Tomovich), 257, 109 

Concrete. The valved-tremie applied to sub- 
aqueous concrete structures (Hunicke), 
252, 105 

Condensers. Development, design and con- 
struction of electrical condensers (Du- 
bilier), 248, 193 

Conductivity. The case of charged density 
distribution versus semi-permanent po- 
larization as a basis for electret be- 
havior (Swann), 256, 167 
Fundamentals in the behavior of electrets 
(Swann), 255, 513 

Measurement of the dielectric properties 
of soils and water at 3.2 cm. wave length 
(Straiton and Tolbert), 246, 13 
On certain matters pertaining to electrets 
(Swann), 250, 219 

On H. Alien’s theory of the effect of 
magnetic storms on cosmic ray intensity 
(Swann), 257, 191 

Conestoga wagon (Coulson), 246, 215 

Conservation. The earth and the fulness 
thereof (Bear), 254, 43 
The prospects of conservancy works in 
China (Shen), 242, 399 
Protection and conservation of the water 
resources of Pennsylvania (Draemel), 
251, 323 

Conservation of energy. Some notes on the 
analysis of redundant systems by means 
of the conception of conservation of en- 
ergy (Charlton), 250, 543 

Contact potential differences (Patai and 
Pomerantz), 252, 239 

Continuant matrices. On the inversion of 
continuant matrices (Berger and Sai- 
bel), 256, 249 

Control of air ion density in rooms (Skill- 
ing and Beckett), 256, 423 

Control. On the method of van der Pol and 
its application to non-linear control prob- 
lems (Bulgakov), 241, 31 

Control systems. Application of circuit the- 


ory to the design of servomechanisms 
(Hall), 242, 279 

Feed-back in magnetic amplifiers (Fitz- 
Gerald), 247, 223, 457 
Stabilization of carrier-frequency servo- 
mechanisms (Sobczyk), 246, 1. Gain 
phase margin diagrams of controller 
characteristics, 21 ; II. Design formulae 
for proportional-derivative networks, 95 ; 
HI. Methods of obtaining required car- 
rier phase-shift, 187 

The synthesis of sequential switching cir- 
cuits (Huffman), 257, 161, 275 
A theory of multidimensional servo sys- 
tems (Golomb and Usdin), 253, 29 
Controlled mechanisms. Homeostasis in the 
individual and society (Wiener), 251,65 
Cooling. Vaporization cooling of large elec- 
trical machines (de Koning), 248, 49 
Coordinate systems. Cylindrical and rota- 
tional coordinate systems (Moon and 
Spencer), 252, 327 

Separability in a class of coordinate sys- 
tems (Moon and Spencer), 254, 227 
Some coordinate systems associated with 
elliptic functions (Moon and Spencer), 
255, 531 

Some properties of hyperbolic coordinate 
systems (Burrows), 254, 127 
Cosmic rays. Acceleration to cosmic ray 
energies by electromagnetic inductive 
action (Swann), 258, 205 
The acquirement of cosmic ray energies 
by electromagnetic induction in galaxies 
(Swann), 258, 383 

Concerning meson produced secondary 
electrons emerging from thin foils 
(Hereford), 249, 449 
Cosmic rays (Swann), 251, 120 
A determination of jx-mesotron rest life- 
time and a verification of the relativistic 
expression for variation of lifetime with 
momentum (Seymour and Swann), 258, 
277 

The effective path length through a verti- 
cal cosmic-ray telescope (Witmer and 
Pomerantz), 246, 293 

Fluctuations in proportional counters 
(Swann), 249, 133 

High-speed direct-inking recording system 
(Pomerantz and Pfeiffer), 248, 305 
New cosmic ray radiosonde techniques 
(Korff and Hamermesh), 241, 355 
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Cosmic rays (cont.) 

On H. Alfven’s theory of the effect of 
magnetic storms on cosmic ray intensity 
(Swann), 257, 191 

Primary alpha particles in the cosmic 
radiation near the geomagnetic equator 
(Pomerantz), 258, 443' 

Radio astronomy (Klinger), 256, 353 
See Bartol Research Foundation Notes 
Cosmical physics. The present status of 
atmospheric electricity (Swann), 260, 
283 

Coulomb force and the Ampere force (Moon 
and Spencer), 257, 305 
Counteracted gravity. Planetary properties 
of fast cars (Zahm), 245, 331 
Counters. A circuit for the limitation of 
discharge in G-M counters (Porter and 
Ramsey), 254, 153 

Creep Stresses in turbine disks at high tem- 
peratures (Popov), 243, 365 
Cresson Medal 
Barnes, G. M.: 241, 250 
Blum, William: 256, 84' 

Bowden, F. P.: 259, 537 
Colpitts, Edwin Henry: 244, 489 
Harrison, George Russell : 255, 550 
Meggers, William Frederick: 255, 550 
Molina, Edward C. : 253, 81 
Schonland, Basil F. J.: 249, 413 
Taylor, H. Birchard: 253, 513 
Crime. Science and the peace officer 
(Hoover), 257, 263 

Crystallites. Workhardening of metals — a 
general theory (Freudenthal), 248, 523 
Crystals General dynamical considerations 
applied to piezoelectric oscillations of a 
crystal in an electrical circuit (Swann), 
242, 167 

Growing piezoelectric crystals (Walker), 

250, 481 

Progress of the physics of solids (Seitz), 

251, 156 

Cylinders. The compound cylinder and the 
strength problem (MacGregor and Cof- 
fin), 243, 391 

Cylindrical bending of plates. Trigonometric 
series applied to the bending of long 
rectangular plates to a cylindrical sur- 
face (Fo-Van Chang), 249, 279 
Cylindrical coordinate systems. Cylindrical 
and rotational coordinate systems (Moon 
and Spencer), 252, 327 


Some coordinate systems associated with 
elliptic functions (Moon and Spencer), 

255, 531 

D 

D-threonine. The reaction of formaldehyde 
with D-threonine (Carpenter), 255, 209 
Dalton, Robert H. Wetherill Medal, 255, 71 
Davidson, Kenneth Seymour Moorhead. 

Wetherill Medal, 243, 74 
Day Lectures, Charles. See Charles Day 
Lectures 

Daylighting. The integral-equation solution 
of the daylighting problem (Spencer and 
Stakutis), 252, 225 

Defense. Operation DEW line (Bagnall), 
259, 481 

Deflection. Deflection of beams by the op- 
erational method (Thomson), 247, 557 
Large deflections of simply supported 
beams (Iyengar and Rao), 259, 523 
Natural modes of vibration of simple 
frames (Bennon), 243, 13 
Some formulas for large deflections of 
beam columns (Saelman), 257, 125 
Deformation. Application of Maclaurin 
series to the analysis of beams in bend- 
ing (Hetenyi), 254, 369 
Deformation in relation to time, pressure 
and temperature (Nutting), 242, 449 
Graphical analysis of impact of bars 
stressed above the elastic range (De- 
Juhasz), 248, IS, 113 
A note on analysis of beam-columns under 
arbitrary lateral load and end restraint 
(Scanlan), 248, 143 

Stress-strain relations in the plastic range 
for biaxial stresses (Marin), 248, 231 
Delay lines. A contribution to the theory 
of nonlinear systems (Zadeh), 255, 387 
Ultrasonic delay lines. I (Huntington, 
Emslie and Hughes), 245, 1 
Ultrasonic delay lines. II (Emslie, Hunt- 
ington, Shapiro, and Benfield), 245, 101 
Design. Application of circuit theory to the 
design of servomechanisms (Hall), 242, 
279 

The compound cylinder and the strength 
problem (MacGregor and Coffin), 243, 
391 

The mechanical design of muscle-operated 
arm prostheses (Blaschke and Taylor), 

256, 435 

Some notes on the design of magnetic 
amplifiers (FitzGerald), 244, 323 
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Design (conf.) 

Wind extremes as design factors (Court), 
256, 39 

Detection devices. The radio background of 
radar (Guerlac), 250, 285 
Detectors. Infrared measurements, past and 
present (Plyler), 259, 17 
Deuterium. The specific ionization curves 
for hydrogen and deuterium (Hatfield, 
Lockenvitz and Young), 250, 309 
Development, design and construction of 
electrical condensers (Dubilier), 248, 
193 

Dielectric properties. Measurement of the 
dielectric properties of soils and water 
at 32 cm. wave length (Straiten and 
Tolbert), 246, 13 

Diesel, Rudolf. Presentation of Diesel man- 
uscript to The Franklin Institute, 259, 
161 

Differential analyzers. Differential analyzer 
solution for the stresses in a rotating 
bell-shaped shell (Meriam), 250, 115 
Matrices in analogue mathematical ma- 
chines (Honnell and Horn), 260, 193 
A universal unit for the electrical differen- 
tial analyzer (Tomovich), 254, 143 
A versatile electronic function generator 
(Tomovich), 257, 109 
Differential equations. Additional interpre- 
tations of the solution of the straight 
beam differential equation (Borg), 250, 
249 

Analysis of nonlinear servos by phase- 
plane-delta method (Buland), 257, 37 
A dynamical analogue (Minorsky), 243, 
131 

Energy fluctuations in a van der Pol os- 
cillator (Minorsky), 248, 205 
A method for solving third and higher 
order nonlinear differential equations 
(Ku), 256, 229 

A modified method of iteration of the 
Picard type in the solution of differen- 
tial equations (Gwoh-Fan Djang), 246, 
453 

Note on the use of symmetric functions in 
the solution of linear differential equa- 
tions with constant coefficients (Goland 
and Luke), 244, 221 

On interaction of non-linear oscillations 
(Minorsky), 256, 147 
On the method of van der Pol and its 
applications to non-linear control prob- 
lems (Bulgakov), 241, 31 


On the specification of Bocher equations 
(Moon and Spencer), 260, 41 
Separability in a class of coordinate sys- 
tems (Moon and Spencer), 254, 227 
Solution of some partial differential equa- 
tions (with tables) (Weinberg), 252,43 
Stationary solutions of certain nonlinear 
differential equations (Minorsky), 254, 
21 

A string-net analog for the numerical 
solution of the equations of Laplace and 
Poisson (Tea), 258, 287 
Transient vibration of linear multi-degree- 
of-freedom systems by the phase-plane 
method (Ayre), 253, 153 
Diffraction by circular disks. The oblate 
spheroidal wave functions (Leitner and 
Spence), 249, 299 

Digital computers. Detailed example of inter- 
connecting piece-wise solutions (Kron), 

259, 307 

Dimensional analysis. Dimensional analysis : 
An approach from transformation the- 
ory and a criterion for scaling model 
experiments (Decius), 245, 379 
A summary of dimensional analysis (Lang- 
haar), 242, 459 

Diodes. Semiconductors and the transistor 
(Herold), 259, 87 

Direct current measurement. Visual meas- 
urements of short pulses of direct cur- 
rent (Ordung), 245, 37 
Discharge mechanism. Experimental light- 
ning research (Norinder), 253, 471 
Investigation of resistance and power in 
experimental lightning discharges (No- 
rinder and Karsten), 253, 225 
The mechanism of lightning discharge 
(Loeb), 246, 123 

Note on “Upward stepped leaders from 
the Empire State Building” (Bruce), 

260, 127 

Upward stepped leaders from the Empire 
State Building (Schonland and Malan), 
258, 271 

Very low frequency noise power from the 
lightning discharge (Barlow, Frey and 
Newman), 258, 187 

Disk stresses. Symmetrical bending of cir- 
cular disks with power function profile 
(Herrmann), 259, 421 
Distribution of particle sizes. The distribu- 
tion of particle sizes (Kottler), 250, 
339, 419 
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Distribution of particle sizes (cont) 

The goodness of fit and the distribution 
of particle sizes (Kottler) , 251, 499, 617 

Disturbances in the induction machine due 
to broken squirrel-cage rings (Mish- 
kin), 259, 133 

Dix, Edgar H., Jr. Gamer Medal, 243, 169 

Drafting. Engineering department moderni- 
zation (Campbell), 257, 349 

Drop sizes from low speed jets (Harmon), 
259, S19 

Drugs. Synthesis of penicillin (Robinson), 
244, 5 

Duer, John Van Buren. Henderson Medal, 
248, 87 

Dust. A photometric investigation of dust 
(Spencer and Malkiel), 245, 389 

Dynamical analogue (Minorsky), 243, 131 

Dynamics. The dynamics of nuclear reac- 
tions (Mandeville), 244, 385 
Response of an elastically non-linear sys- 
tem to transient disturbances (Evaldson, 
Ay re and Jacobsen), 248, 473 

E 

E-layer. Light — inadequacy of the ultra- 

violet theory of ionization in the E-layer 
. (George), 252, 493 

Eckert, J. Presper, Jr. Potts Medal, 247, 
70 

Eclipsing binaries. Photometric research on 
the eclipsing variable ZZ Cassiopeiae 
(Levitt), 247, 101 

The problem of eclipsing binaries (Le- 
vitt), 247, 7 

Edison, Thomas A. Electrical indicating 
instruments used in early Edison central 
stations (Brooks), 256, 401 

Editorial research. Techniques of editorial 
research in electrical engineering (Mi- 
chaelson), 247, 245 

Education. Industry’s responsibility in the 
shortage of engineers (Liversidge), 256, 
305 

Edward G. Budd Lectures 
The life and work of Edward Gowen Budd 
(Kelley), 247, 439 

Mid-century miracle (Fairless), 256, 109 
One freedom, indivisble (Stassen), 251, 
571 

Vision knows no boundaries (Batt), 249, 
347 

Eigenvalue functions. Field expandability 
in normal modes for a multilayered rec- 


tangular or circular wave-guide (Van 
Bladel), 253, 313 

Efficiency. Preliminary calculation of the 
mass ratio, range, and average coeffi- 
cients of efficiency of a long-distance 
stratospheric jet-plane (Krzywoblocki), 
241, 255 

Eksergian, C. Levon. Henderson Medal, 
258, 56 

Elasticity. The Airy stress function in 
curvilinear coordinates with application 
to the uniform flexure of a naturally 
curved spiral beam (Pister), 257, 25 
Application of Maclaurin series to the 
analysis of beams in bending (Hetenyi), 
254, 369 

Applications of tensor analysis to elasticity 
and piezoelectricity (Jurmain), 245, 475 
Buckling of continuous beams on elastic 
supports (Saibel), 253, 563 
Deformation in relation to time, pressure 
and temperature (Nutting), 242, 449 
Graphical analysis of impact of bars 
stressed above the elastic range (De- 
Juhasz), 248, IS, 113 
A note on analysis of beam-columns under 
arbitrary lateral load and end restraint 
(Scanlan), 248, 143 

A note on the notch effect of metals 
(Minamiozi and Okubo), 249, 49 
On the complex representation of the gen- 
eral extensional and flexural problems 
of thin plates and their analogies (Yu), 
260, 269 

On torsional-flexural buckling of columns 
(Langhaar), 255, 101 
Partially plastic thick- walled tubes (Mac- 
Gregor, Coffin and Fisher), 245, 135 
The principle of complementary energy in 
nonlinear elasticity theory (Langhaar), 
256, 255 

Strain energy in greatly deformed elastic 
or inelastic anisotropic engineering 
metals (Swainger), 245, 501 
Three-dimensional stress functions (Lang- 
haar and Stippes), 258, 371 

Electrets. The case of charged density dis- 
tribution versus semi-permanent polari- 
zation as a basis for electret behavior 
(Swann), 256, 167 

Fundamentals in the behavior of electrets 
(Swann), 255, 513 

On certain matters pertaining to electrets 
(Swann), 250, 219 
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Electric circuits. The algebraic theory of 
linear transmission networks (Arsove), 

255, 301, 427 

General dynamical considerations applied 
to piezoelectric oscillations of a crystal 
in an electrical circuit (Swann), 242, 
167 

Network analysis by least power theorems 
(Ryder), 254, 47 

The solution of boundary value problems 
by multiple Laplace transformations 
(Estrin and Higgins), 252, 153 

Electrical condensers. Development, design 
and construction of electrical condensers 
(Dubilier), 248, 193 

Electricity. Atmospheric electricity and 
lightning (Frenkel) , 243, 287 

Electrical indicating instruments used in 
early Edison central stations (Brooks), 

256, 401 

General dynamical considerations applied 
to piezoelectric oscillations of a crystal 
in an electrical circuit (Swann), 242, 
167 

Grid contact potential and associated grid 
currents (Michaelson), 249, 455 

Henry Cavendish, electrician (Susskind), 
249, 181 

Interpretation of the Ampere experiments 
(Moon and Spencer), 257, 203 

The mechanism of lightning discharge 
(Loeb), 246, 123 

New honors of discovery for Dr. Joseph 
Priestley (Trow), 242, 197 

The relay oscillator and related devices 
(Ives), 242, 243 

Electricity and magnetism. Electromagne- 
tism, old and new (Warburton, Moon 
and Spencer), 258, 395 

A new electrodynamics (Moon and Spen- 
cer), 257, 369 

Electrodes. Resistance of plates with small 
electrodes (McCleskey), 253, 59 

Electrodynamics. The Coulomb force and 
the Ampere force (Moon and Spencer), 

257, 305 

Discussion of “The meaning of the vector 
Laplacian” (Farr, Moon and Spencer), 

258, 213 

Electromagnetism, old and new (Warbur- 
ton, Moon and Spencer) , 258, 395 

General dynamical considerations applied 
to piezoelectric oscillations of a crystal 
in an electrical circuit (Swann), 242, 167 


Interpretation of the Ampere experiments 
(Moon and Spencer), 257, 203 
The meaning of the vector Laplacian 
(Moon and Spencer), 256, 551 
A new electrodynamics (Moon and Spen- 
cer), 257, 369 

On the Ampere force (Moon and Spencer), 
260, 295 

A postulational approach to electromag- 
netism (Moon and Spencer), 259, 293 
Some electromagnetic paradoxes (Moon 
and Spencer), 260, 373 
Electromagnetism. Acceleration to cosmic 
ray energies by electromagnetic induc- 
tive action (Swann), 258, 205 
The acquirement of cosmic ray energies by 
electromagnetic induction in galaxies 
(Swann), 258, 383 

The Coulomb force and the Ampere force 
(Moon and Spencer), 257, 305 
Discussion of “The meaning of the vector 
Laplacian” (Farr, Moon and Spencer), 

258, 213 

Disturbances in the induction machine due 
to broken squirrel-cage rings (Mishkin), 

259, 133 

Electromagnetism, old and new (Warbur- 
ton, Moon and Spencer), 258, 395 
Ferrography (Atkinson and Ellis), 252, 
373 

Generalized magneto-ionic theory (Gerson 
and Seaton) , 246, 483 
The meaning of the vector Laplacian 
(Moon and Spencer) , 256, 551 
A new homopolar motor (Ku and Kamal) , 
258, 7 

Oliver Heaviside — ^humorist (Hebbert), 
241, 435 

On the Ampere force (Moon and Spencer) , 

260, 295 

On electromagnetic induction (Moon and 
Spencer), 260, 213‘ 

On the theory of a two-stage a-c. rotary 
amplifier (Mishkin), 260, 357 
A postulational approach to electromag- 
netism (Moon and Spencer), 259, 293 
Some aspects and recent results of electro- 
magnetic effects of thunderstorms (No- 
rinder), 244, 109, 167 
Some electromagnetic paradoxes (Moon 
and Spencer), 260, 373 
Electromechanics. Nonlinear analysis of 
electromechanical problems (Ku) , 255, 9 
A universal unit for the electrical differ- 
ential analyzer (Tomovich), 254, 143 
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Electromotive force. pH-composition rela- 
tions in the system Na20-Si02-H30 at 
20° C (Bacon and Wills), 258, 347 
Electron cyclotron. Microtron resonators 
(Kaiser), 259, 25 

Microtrons (electron cyclotrons) for X 
and K band operation (Kaiser), 257, 89 
Electron diffraction studies of etched Au 
leaf films (Stauder and Weber), 251, 
351 

Electron lenses of hyperbolic field structure 
(Riidenberg), 246, 311, 377 
Electron mechanics. The electron mechanics 
of induction acceleration (Rajchman and 
Cherry), 243, 261, 345 
Electron microscope Electron lenses of hy- 
perbolic field structure (Ritdenberg), 
246, 311, 377 

Electron optics. Electron lenses of hyper- 
bolic field structure (Riidenberg), 246, 
311, 377 

Electron tubes. Certain matters concerning 
scaling in the magnetron with special 
reference to the relative efficiency of 
magnetrons of different sizes (Swann), 
246, 149 

Radiation heating of a plane parallel slab 
by a parallel semi-infinite heater (Dan- 
forth), 250, 146 

Radiation transfer considerations in the 
heating of a cathode sleeve (Danforth 
and Haddad), 250, 135 
Electronics. Communications and electronics 
— the most essential tools of joint com- 
mand (Stone), 249, 109 

An electronic integral-transform computer 
and the practical solution of integral 
equations (Wallman), 250, 45 

Electronics for defense and industry 
(Engstrom), 255, 1 

Electronics — ^past, present and future 
(White), 248, 367 

A ferroelectric amplifier (Urkowitz), 254, 

517 

Game playing machines (Shannon), 260, 
447 

Matrices in analogue mathematical ma- 
chines (Honnell and Horn), 260, 193 

Modern computing machines (Hunter), 
253, 567 

Semiconductors and the transistor (Her- 
old), 259, 87 

Some prospects in the field of electronics 
(Zworykin), 251, 69 


Television (Zworykin), 244, 131 
The traveling wave tube— a record of its 
early history (Wathen), 258, 429 
A versatile electronic function generator 
(Tomovich), 257, 109 

Electrons. Concerning meson produced sec- 
ondary electrons emerging from thin 
foils (Hereford), 249, 449 
The electron mechanics of induction ac- 
celeration (Rajchman and Cherry), 243, 
261, 345 

Emergent energy (Strdmberg), 241, 323 
Secondary electron emission by primary 
electrons in the energy range of 20 kilo- 
volts to 1.3 Mev (Miller and Porter), 
260, 31 

See Bartol Research Foundation Notes 

Electrostatic lenses. Electron lenses of hy- 
perbolic field structure (Rudenberg), 
246, 311, 377 

Electrostatics Fundamentals in the behavior 
of electrets (Swann), 255, 513 
On certain matters pertaining to electrets 
(Swann), 250, 219 

Elliptic functions. Some coordinate systems 
associated with elliptic functions (Moon 
and Spencer), 255, 531 

Emission. Effects of smokes on atmospheric 
ionization (Hessemer), 258, 31 
The storage of energy in some activated 
alkali halide phosphors (Albrecht and 
Mandeville), 257, 353 

Empire State Building. Note on “Upward 
stepped leaders from the Empire State 
Building” (Bruce), 260, 127 
Upward stepped leaders from the Empire 
State Building (Schonland and Malan), 
258, 271 

Emulsions. The charge effect in relation to 
the kinetics of photographic develop- 
ment. V. Dependence upon grain size 
and iodide content of the emulsion 
(James), 243, 235 

“Developable” and developed silver halide 
grains (Silberstein), 249, 207 
Generalities concerning “simple” and 
mixed photographic emulsions as mani- 
fested by their characteristic curve 
(Silberstein), 253, 323 
Macroscopic sensitometry, opacity and 
photographic density, specular and dif- 
fuse (Silberstein), 251, 359 
Minimum and maximum sensitivities of 
photographic emulsions (Trivelli), 248, 
225 
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Emulsions (cont.) 

Properties of an exponential size-fre- 
quency distribution of finite extent (Sil- 
berstein), 254, 221 

Studies in the sensitivity of photographic 
materials (Trivelli) : IL Effects on the 
shape of the characteristic curves of 
photographic emulsions, 241, 1 ; III. 
Intrinsic sensitivity, 241, 85 ; IV. A ten- 
tative explanation of the intrinsic sensi- 
tivity, 241, 315; V. The effective grain 
surface of latent-image formations, 242, 
103 

Energy. Emergent energy (Stromberg), 
241, 323 

Fuels of the future (Sillcox), 259, 183 
The principle of complementary energy in 
nonlinear elasticity theory (Langhaar), 
256, 255 

Engineering. Early steam engines in Amer- 
ica (Coulson), 243, 219 
Engineering department modernization 
(Campbell), 257, 349 

Industry’s responsibility in the shortage 
of engineers (Liversidge), 256, 305 
Science is not enough (Finch), 253, 201 
See Franklin Institute Laboratories Notes 
Engines. Early steam engines in America 
(Coulson), 243, 219 

The elimination of combustion knock 
(Barber, Malin and Mikita), 241, 275 
Jet propulsion engines and propeller drive 
gas turbines — ^their application in future 
aviation (Kroon), 241, 167 
The maximum inertia force and maximum 
speed of the crosshead in reciprocating 
engines (Kimball), 242, 309 
Entropy. Thermodynamics, Part I : The sec- 
ond law from the standpoint of the 
equation of state (Finck), 245, 301 
Enzyme chemistry. See Biochemical Re- 
search Foundation Notes 
Equation of state. Discussion of “On the 
second law from the standpoint of the 
equation of state" (Prigogine, Van 
Rysselberghe and Finck), 247, 4^ 

An equation of state for a system with a 
single type of transformation (Finck), 
243, 117 

Thermodynamics, part I: The second law 
from the standpoint of the equation of 
state (Finck), 245, 301 
Thermodynamics, part II : Work, heat, and 
temperature concepts, and an examina- 


tion of the temperature scale (Finck), 
245, 365 

Equilibrium On metastable states of equi- 
librium in thermodynamics (Finck), 243, 
1 

A principal stress method of stress analy- 
sis (Maris), 244, 27 

Equilibrium potentials. An application of 
the theory of the complex variable to 
the mapping of some potential functions 
(Morgan), 243, 309 

Erosion. Erosion in vent plugs, the effect 
of vent diameter (Wiegand), 244, 291, 
363 

Error function. Complex zeros of the error 
function (Salzer), 260, 209 
Ethane adsorption. Specific-surface deter- 
minations of uranium dusts by low- 
temperature adsorption of ethane (Lau- 
terbach, Laskin and Leach) , 250, 13 
Europe revisited (Odgers), 249, 265 
Exhaust turbocharging. Introduction to 
monograph on exhaust turbocharging 
(Eksergian), 256, 57 
Exhibits. See Museum Notes 
Explosions. Slow neutron induced radio- 
activities of nuclear explosions (Mande- 
ville), 252, 297; III, 255, 13'3 
Exposure theory. Studies in the sensitivity 
of photographic materials (Trivelli) : 
IL Effects on the shape of the charac- 
teristic curves of photographic emul- 
sions, 241, 1; III. Intrinsic sensitivity, 
241, 85; IV. A tentative explanation of 
the intrinsic sensitivity, 241, 315; V. 
The effective grain surface of latent- 
image formations, 242, 103 
Superposition or mixture of simple quantic 
characteristic curves of photographic 
emulsion layers (Silberstein), 252, 309 
Exterior ballistics. Rapid estimation method 
for long-pointed projectile trajectories 
(Powley), 257, 221 

F 

Fairless, Benjamin F. Vermilye Medal, 
256, 105 

Fans. A study of surging in fan or com- 
pressor systems (Binder), 241, 125 
Faraday disk. A new homopolar motor (Ku 
and Kamal) , 258, 7 

Fatigue testing. A note on the notch effect 
of metals (Minamiozi and Okubo), 249, 
49 
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Fawick, Thomas L. Wetherill Medal, 247, 
163 

Fay, Harold John Warren. Longstreth 
Medal, 243, 247 

Federal Bureau o£ Investigation. Science 
and the peace officer (Hoover), 257, 263 
Feedback. A circuit for the limitation of 
discharge in G-M counters (Porter and 
Ramsey), 254, 153 

Compensation of feedback-control systems 
subject to saturation (Newton), 254, 
281, 391 

Feed-back in magnetic amplifiers (Fitz- 
Gerald), 247, 223, 457 
Magnetic amplifier characteristics neutral 
type (FitzGerald), 244, 415 
Stabilization of carrier-frequency servo- 
mechanisms (Sobczyk), 246, 1. Gain- 
phase margin diagrams of controller 
characteristics, 21; II. Design formulae 
for proportional-derivative networks, 95 ; 
III. Methods of obtaining required car- 
rier phase-shift, 187 
Fels, Samuel S., 250, 38 
Fermi, Enrico. Franklin Medal, 243, 169 
Ferroelectric amplifier (Urkowitz) , 254, 517 
Ferrography (Atkinson and Ellis), 252, 373 
Field expandability in normal modes for a 
multilayered rectangular or circular 
wave-guide (Van Bladel), 253, 313 
Field theory. On the specification of Bocher 
equations (Moon and Spencer), 260, 41 
Some applications of photic field theory 
(Moon and Spencer), 255, 113 
Some electromagnetic paradoxes (Moon 
and Spencer), 260, 373 
Theory of the photic field (Moon and 
Spencer), 255, 33 

Filaments. Effects of smokes on atmospheric 
ionization (Hessemer), 258, 31 
Filter theory. Compensation of feedback- 
control systems subject to saturation 
(Newton), 254, 281, 391 
Filters. A contribution to the theory of 
nonlinear systems (Zadeh), 255, 387 
First Annual Report of the proceedings of 
The Franklin Institute, reprinted, 247, 
293 

FitzGerald, Alan Stewart. Levy Medal, 247, 
601 

Flexure. The Airy stress function in curvi- 
linear coordinates with application to the 
uniform flexure of a naturally curved 
spiral beam (Bister), 257, 25 


Application of Maclaurin series to the 
analysis of beams in bending (Hetenyi), 
254, 369 

On torsional-flexural buckling of columns 
(Langhaar), 255, 101 

Float and hull design. Some studies of the 
impact of vee wedges on a water surface 
(Bisplinghoff and Doherty), 253, 547 

Flow. Adiabatic flow of hydrogen gas 
through a rocket nozzle with and with- 
out composition change (Benner and 
Altman), 245, 421 

On the asymptotic expansion in three- 
dimensional compressible viscous flow 
(Krzywoblocki), 250, 213 
On the flow behind an axially symmetrical 
attached curved shock (Bai), 257, 383 
On the stability of parallel flows with 
respect to periodic disturbances (Pai), 
259, 197 

On turbulent flow in circular pipe (Pai), 
256, 337 

On the two-dimensional steady flow of a 
compressible viscous fluid far behind a 
solid symmetrical body (Krzywoblocki), 
243, 471 

Fluctuations in proportional counters 
(Swann), 249, 133 

Fluid dynamics. Asymptotic expansion of 
the Whittaker’s function Wk,m(3) for 
large values of k, m, s (Chang, Chu and 
O’Brien), 255, 215, 319 
On the fundamentals of the boundary layer 
theory (Krzywoblocki), 255, 289 
On the two-dimensional steady flow of a 
compressible viscous fluid far behind a 
solid symmetrical body (Krzywoblocki), 
243, 471 

Fluid mechanics. On the invariants in the 
turbulence in compressible fluids (Krzy- 
woblocki), 254, 317 

Theory for a slider bearing with a convex 
pad surface ; side flow neglected ( Abra- 
movitz), 259, 221 

Fluid turbulence. A new laboratory tech- 
nique for investigation of the origin of 
fluid turbulence (Fales), 259, 491 
Theoretical comments on the paper by Mr. 
E. N. Fales (von Karman and Lin), 
259, 517 

Food. American agriculture— a great past, 
a greater future (Benson), 260, 1 
Better nutrition for more people (Sher- 
man), 251, 93 
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Food (cont) 

Research for better nutrition (Sherman), 
242, 1 

Formaldehyde. The reaction of formalde- 
hyde with D-threonine (Carpenter), 255, 
209 

Foucault pendulum. Centenary of the Fou- 
cault pendulum (Coulson), 252, 457 

Foundations. The valved-tremie applied to 
subaqueous concrete structures (Hu- 
nicke), 252, 105 

Foundries — past and present ; their transition 
from manual to mechanical operation 
(Worrilow), 247, 473 

Foust, Clifford M. Potts Medal, 251, 275 

Fowler, Harlan D. Wetherill Medal, 246, 
426 

Fractional integration. The use of the null- 
unit function in generalized integration 
(Smith and Alger), 253, 235 

Fractional weights. Zirconium as a material 
for fractional weights (Thornton and 
Hauber), 250, 39 

Fracture. The part of octahedral theory in 
the study of the plasticity of metals 
(Roop), 249, 223 

Franklin, Benjamin. Benjamin Franklin and 
his electrical experiments (Millikan), 
248, 162 

Benjamin Franklin and the Post Office 
(Coulson), 250, 191 

Benjamin Franklin's “magical square of 
16” (Chandler), 251, 415 

A check list of Franklin imprints in the 
Library of The Franklin Institute (Pet- 
tengill), 246, 351 

Experimental lightning research (No- 
rinder) , 253, 471 

Franklin, Priestley and the Samuel 
Vaughan, Jr. manuscripts. 1775-1782 
(Pettengill), 247, 195 

Franklin's electrical machine (letter from 
John Redman Coxe to the Managers of 
The Franklin Institute), 251, 188 

Franklin’s wit and wisdom (Coulson), 254, 
105 

Lightning protection since Franklin’s day 
(McEachron), 253, 441 

Plan for the celebration of the 2S0th anni- 
versary of the birth of Benjamin Frank- 
lin, 257, 60 

Prejudice against the introduction of light- 
ning rods (Cohen), 253, 393 


The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
Franklin Institute 

American inventors’ debt to the Institute 
(Paniagua), 247, 1 

Annual report of the Biochemical Re- 
search Foundation of The Franklin In- 
stitute (1945) (McDonald), 241, 23 
Annual reports. See Franklin Institute 
Official Records 

Bartol Research Foundation Notes {See 
Bartol Research Foundation Notes, in 
main index, for list of papers. Authors 
are listed in author index) 

Biochemical Research Foundation Notes 
(See Biochemical Research Foundation 
Notes, in main index, for list of papers. 
Authors are listed in author index) 
By-laws. See Franklin Institute Official 
Records 

Charles Day Lectures (See Charles Day 
Lectures, in main index, for titles of 
lectures. Authors are listed in author 
index) 

Committee on Science and the Arts. See 
Franklin Institute Official Records 
Edward G. Budd Lectures (See Edward 
G. Budd Lectures, in main index, for 
titles of lectures. Authors are listed in 
author index) 

Elliott Cresson Fund report. See Frank- 
lin Institute Official Records 
First annual report of the proceedings of 
The Franklin Institute (reprinted) ^ 247, 
293 

The first hundred years of research at 
The Franklin Institute (Coulson), 256, 1 
Founder’s medal of Drexel Institute, 249, 
107 

The Franklin Institute from 1824 to 1949 
(Coulson), 249, 1 

Franklin Institute Laboratories Notes (See 
Franklin Institute Laboratories Notes, in 
main index, for list of papers. Authors 
are listed in author index) 

Franklin Institute Medalists. See Com- 
mittee on Science and the Arts, under 
Franklin Institute Official Records 
Franklin’s electrical machine (letter from 
John Redman Coxe to the Managers of 
The Franklin Institute), 251, 188 
Introduction (Allen), 247, 289 
Introduction to monograph on exhaust 
turbocharging (Eksergian), 256, 57 
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Franklin Institute (cont.) 

Journal of the Franklin Institute: its first 
one hundred and twenty-five years (Coul- 
son), 251, 1 
Library 

Gift of first edition of Euclid’s “Ele- 
ments,” 255, 341 

Recent additions. See Franklin Institute 
Official Records 

Medal Day Proceedings. See Franklin 
Institute Official Records 
Membership 

Active members elected. See Franklin 
Institute Official Records 
Gold card members: 251, 177; 253, 74; 

255, 69; 257, 57; 259, 54 
Golden Anniversary Dinner, 249, 414 
New gold card members honored, 253, 
73; 255, 68; 257, 56; 259, 53 
Silver card members: 251, 176; 253, 75; 
255, 69; 257, 57; 259, 54 
Minutes of Stated Meetings. See Frank- 
lin Institute Official Records 
Museum (See Museum Notes, in main 
index, for list of subjects covered) 

The origin and influence of major techni- 
cal libraries in Philadelphia (Skeen), 
250, 381 

Plan for the celebration of the 2S0th anni- 
versary of the birth of Benjamin Frank- 
lin, 257, 60 

Policies relating to research at The 
Franklin Institute, 252, 434 
Presentation of Diesel manuscript to The 
Franklin Institute, 259, 161 
Presentation of the Frank P. Brown 
Medal, 258, 217 

Proceedings of the 125th anniversary of 
the founding of The Franklin Institute 
and the celebration of the 200th anni- 
versary of Franklin’s electrical experi- 
ments, 248, 159 

Reminiscences (Pertuch), 259, 1 
Research work of The Franklin Institute 
during World War II on airborne fire 
control apparatus (McClarren), 246,273 
The Sellers or Franklin Institute standard 
screw thread (Sellers), 247, 95 
Some prominent members of The Franklin 
Institute. 1. Samuel Vaughan Merrick, 
1801-1870 (Coulson), 258, 335 
Some prominent members of The Franklin 
Institute. 2. Joseph Saxton, 1799-1873 
(Coulson), 259, 277 


The story of The Franklin Institute 
(Robins), 247, 543 

Vermilye Medal Presentation: 242, 34’3; 
250, 1; 256, 105 

Walter Rogers Johnson (Pettengill) , 250, 
93 

The Wright Brothers’ aeronautical engi- 
neering collection at The Franklin In- 
stitute, Philadelphia, Pa. (McClarren), 

252, 175 

Franklin Institute Laboratories Notes 
An 18-channel spectrometer (Herczeg), 
256, 471 

A 98-point thermocouple digital recording 
system (Glassman), 257, 501 
An a-c network analyzer (Young), 255, 
344 

An advanced time scale analog computer 
(Young), 253, 169 

An airborne, infrared spectrograph (Har- 
gens), 255, 59 

A B-H curve tracer (Young), 254, 61 
Check valve investigation (Marvin), 260, 
243 

Chemical reactions of air pollutants 
(Hanst, Stephens and Scott), 260, 140 
Classification of grinding wheels (Felton), 

253, 167 

Cold room equipped for special tests, 252, 
435 

Combustion studies: carbon disulfide-oxy- 
gen explosions (Myerson), 257, 329 
Deformation of rotating bands on artillery 
projectiles (Good), 257, 64 
A design for comfortable working condi- 
tions (Hay), 257, 414 
Development of a production control test 
(Thelen), 255, 139 

The engineering development of the 280- 
mm. weapon (Bergholm), 255, 565 
Engineering evaluation of flight testing 
dive or toss bomb computers (Hough- 
ton), 255, 567 

Establishment of Applied Hydraulics Sec- 
tion, 252, 197 

Evaluating piston pumps and motors for 
high performance hydraulic systems 
(Marvin), 258, 514 

Experimental iron carbonyl powders 
(Jaumot and Muldawer), 256, 377 
Ferromagnetism in noble metal alloys con- 
taining manganese (Otter, Flanders and 
Klokholm), 260, 75 

A freeze-out apparatus for the collection 
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Franklin Institute Laboratories Notes (cotit.) 
of air contaminants (Thelen and Much- 
nick), 253, 505 

Friction research (Robinson), 257, 243 
Gust pre-sensing devices for aircraft gust- 
alleviation systems (Barnaby), 259, 459 
Gyroscope research at The Franklin Insti- 
tute (Brown) , 256, 281 
Human response studies (Krendel), 253, 
251 

An isothermal anneal study of carbonyl 
iron (Muldawer and Jaumot), 259, 255 
Magnetization curves of powdered iron 
(Franklin), 256, 90 

Measuring friction at high speeds (Shu- 
garts), 256, 187 

Measuring particles in the range of 0.005 
to 10 microns (Campbell), 254, 531 
Minimizing the time constant of d-c. power 
drives (Young), 260, 331 
A monitor device for rsdlroad track re- 
sistance (Charp), 253, 339 
National Asphalt Research Center, 251, 
549 

New method of measuring elastic and 
plastic strains in a surface (Good), 258, 
237 

A new tool for bearing material and lubri- 
cant research (Robinson), 258, 511 
Order-disorder and cold-work of alloys of 
copper and palladium (Jaumot), 260, 
431 

Permanent magnetic materials (Franklin), 
254, 165 

Physical properties of tobacco (Amicone), 
258, 155 

Pivoted-shoe bearings (Marvin), 256, 89 
Polarized light: A research tool (Berg- 
holm), 255, 242 

Policies relating to research at The Frank- 
lin Institute, 252, 434 
A progress report on the NARC, 253, 60S 
Projectile recovery (Gimson), 258, 319 
Properties of soils (Thelen), 254, 323 
A radiation pyrometer (Kratz), 259, 362 
Random-circuit theory of resistance and 
noise in a composition resistor (Cole- 
man), 250, 78 

Sealing action of packing rings (Berg- 
holm and Swartz), 253, 253 
Soil permeability tester (Thelen), 253, 340 
(Solid State Physics Group formed), 253, 
77 

Substructure in metals (Smith), 258, 411 


A system for facsimile transmission of 
documents (Fasko), 259, 157 
Testing of electrically initiated explosive 
devices (Davey), 260, 541 
Testing of a hydraulic motor (Marvin), 
256, 569 

Thermoelectric generators (Chase), 254, 
415 

Turbulence in a tilting-pad thrust bearing 
(Abramovitz), 259, 61 
Franklin Institute Official Records 
Annual reports : 1945, 241, 146 ; 1946, 243, 
156; 1947, 246, 71; 194S, 248, 71; 1949, 
250, 67; 1950, 252, 70; 1951, 254, 72; 
1952, 256, 74; 1953, 258, 47; 1954, 260, 
53 

By-laws: 243, 163 ; 244, 229; 245, 172; 
247, 164 ; 249, 174; 251, 316; 253, 194; 
255, 170 

Committee on Science and the Arts 
Abstracts of meetings: 1945, 241, 70; 
1946, 241, 151, 250, 445 ; 242, 83 ; 243, 
74; 1947, 243, 169, 247, 331, 495 ; 244, 
489; 245, 75, 76; 1948, 245, 178, 345, 
521; 246, 78, 426, 518 ; 247, 70; 1949, 
247, 163, 405, 601 ; 248, 87, 443 ; 1950, 
249. 325, 413, 496; 250, 77, 447; 1951, 
251, 275, 391, 545, 648; 252, 196, 530; 

253, 81; 1952, 253, 263, 347, 513, 608; 

254, 82, 171, 540 ; 255, 71; 1953, 255, 
451, 550; 256, 84, 563; 1954, 257, 234, 
325, 405, 497 ; 258, 56; 259, 57; 1955, 
259, 248, 352, 452, 537 ; 260, 70, 535 

Awards : Ballantine Medal, Brown 
Medal, Certificate of Merit, Clamer 
Medal, Clark Medal, Cresson Medal, 
Franklin Medal, Henderson Medal, 
Levy Medal, Longstreth Medal, New- 
comen Medal, Potts Medal, Wetherill 
Medal (See Ballantine Medal, etc., in 
main index, for names of recipients. 
Individuals are listed alphabetically in 
main subject index, followed by name 
of medal, with volume and page refer- 
ence to the respective citation) 

Elliott Cresson Fund report: 251, 273; 

253, 177; 255, 147; 257, 233 ; 259, 150 
Library 

Recent additions : 241, 70, 151, 250, 303, 
376, 446 ; 242, 83, 149, 219. 333, 421, 
503; 243, 75. 170, 248, 332, 432, 496; 
244, 153, 232, 313’, 408, 490 ; 245, 76, 

178, 258, 346, 441, 522 ; 246, 80, 171, 

256, 349, 427, 519 ; 247, 73, 172, 266, 

405, 515, 604 ; 248, 80. 175, 260, 342, 
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Franklin Institute Official Records — Library 
— Recent additions (cont.) 

447, 562; 249, 93, 162, 245, 332, 417, 

499; 250, 79, 175, 263, 362, 454, 576; 

251, 180, 275, 393, 475, 547, 651; 252, 

82, 198, 265, 353, 438, 527 ; 253, 78, 
179, 265, 348, 515, 610; 254, 83, 171, 

249, 332, 427, 542 ; 255, 73, 150, 246, 

341, 452, 551; 256, 84, 181, 270, 371, 

466, 564; 257, 61, 139, 235, 323, 406, 

498; 258, 57, 149, 230, 311, 406, 506; 

259, 57, 152, 249, 353, 453, 538; 260, 

71, 137, 234, 323, 420, 536 

Medal Day Proceedings: 242, 67; 244, 
73; 246, 503; 248, 543 ; 250, 557; 252, 
505; 254, 449; 256, 523; 258, 473; 260, 
507 

Membership 

Active members elected: 241, 68 ; 242, 
80; 243, 72; 244, 90 ; 245, 74; 246, 
78; 247, 70, 163, 263, 404, 514, 601; 
248, 87, 341, 450, 565; 249, 89, 159, 
247, 327, 414, 498 ; 250, 77, 366, 453, 
580; 251, 179, 274, 391, 475, 545, 649; 

252, 87, 3'52, 437, 530; 253, 73, 178, 
263, 347, 513, 608; 254, 82, 322, 429, 
540; 255, 71, 148, 248, 343, 451, 550; 
256, 83, 374, 468, 563 ; 257, 59, 142, 
234, 324, 406, 497 ; 258, 57, 314, 408, 
508; 259, 56, 151, 248, 352, 452, 537; 

260, 70, 326, 423, 535 

Minutes of stated meetings : 1945, 241, 67 ; 
1946,241, 145, 249, 303, 375, 445, 242, 421, 
503, 243, 71 ; 1947, 243, 155, 247, 331, 430, 
495, 244, 407, 489, 245, 73; 194S, 245, 

171, 257, 345, 441, 521, 246, 425, 517, 

247, 69; 1949, 247, 162, 263, 403, 513, 

600, 248, 442, 562, 249, 88; 1950, 249, 

157, 241, 325, 413, 495, 250, 446, 575, 

251, 175; 1951, 251, 273, 390, 473, 544’, 
648, 252, 432, 526, 253, 72; 1952, 253, 

177, 262, 346, 512, 607, 254, 424, 539, 

255, 67; 1953, 255, 147, 245, 339, 450, 

549, 256, 464, 562, 257, 55; 1954, 257, 

138, 233, 322, 404, 496, 258, 404, 505, 

259, 52; 1955, 259, 150, 247, 351, 451, 
536, 260, 418, 533 
Franklin Medal 
Chadwick, James: 251, 391 
Fermi, Enrico: 243, 169 
Gibbs, William Francis: 255, 550 
Mees, Charles Edward Kenneth: 257, 405 
Pauli, Wolfgang: 253, 263 
Robinson, Robert: 243, 169 


Sherman, Henry Clapp : 241, 250 
Stanley, Wendell Meredith: 245, 178 
Svedberg, The: 247, 405 
Tiselius, Arne: 260, 535 
Tizard, Henry Thomas : 241, 250 
von Karman, Theodor: 245, 178 
Wigner, Eugene Paul : 249, 496 
Fredholm's equations- A mechanical inte- 
graph for the numerical solution of in- 
tegral equations (Tea), 245, 403 
Free enterprise. Management and the free 
market (Pew), 250, 5 
Frequency curves. Symmetrical bi-modal 
frequency curves ( Gottschalk) , 245, 245 
Frequency modulation. Amplitude variations 
in a frequency-modulated oscillator 
(Cunningham), 256, 311 
Nonlinear study of frequency modulated 
oscillator (Gross), 257, 481 
Frequency stabilization. Servo theory ap- 
plied to frequency stabilization with spec- 
tral lines (Hershberger and Norton), 
249, 359 

Freyssinet, Eugene. Brown Medal, 250, 77 
Friction. Operating modes of a servomecha- 
nism with non-linear friction (Lauer), 
255, 497 

Frozen food. The influence of the tem- 
perature and the period of keeping upon 
the biochemical changes in the common 
fowl gallus domesHcus (Hepburn), 249, 
393, 475 

Fuel. The elimination of combustion knock 
(Barber, Malin and Mikita), 241, 275 
Fuels of the future (Sillcox), 259, 183 
New products of the petroleum industry 
(Field), 243, 95 

Fulton, Robert. Robert Fulton's first steam- 
boat (Spratt), 249, 435 
Function generator. A versatile electronic 
function generator (Tomovich), 257, 109 
Function theory. Mixed boundary value 
problems in potential theory (Huth), 
257, 121 

Functions, Complex zeros of the error 
functions (Salzer), 260, 209 
Furniture. Engineering department modern- 
ization (Campbell), 257, 349 
Future developments in science and tech- 
nology. See “Science and Tomorrow” 

G 

Gages. A new pressure-sensing instrument 
(Frank and Gibson), 258, 21 
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Galaxies. The acquirement of cosmic ray 
energies by electromagnetic induction in 
galaxies (Swann), 258, 383 
Games. Game playing machines (Shannon), 
260, 447 

Gas discharge. Noise and oscillations in hot 
cathode arcs (Cobine and Gallagher), 
243, 41 

The slow discharge in a non-self-quenching 
Geiger-Mueller counter (Ramsey), 252, 
143 

Gas dynamics. On the asymptotic expansion 
in three-dimensional compressible vis- 
cous flow (Krzywoblocki), 250, 213 
On metastable states of equilibrium in 
thermodynamics (Finck), 243, 1 
Gas mixtures. Thermodynamic properties 
of reactive gas mixtures (Campbell), 
251, 437 

Gas saturators. pH-composition relations in 
the system NaaO-SiOr-HaO at 20° C. 
(Bacon and Wills), 258, 347 
Gas turbines. Jet propulsion engines and 
propeller drive gas turbines — ^their ap- 
plication in future aviation (Kroon), 
241, 167 

Gases. The equation of polytropic process 
of real gases (Malic), 259, 235 
On the fundamentals of the boundary layer 
theory (Krzywoblocki), 255, 289 
The relative stopping power of gases for 
alpha particles from polonium (Hatfield, 
Lockenvitz and Colby), 247, 133 
Specific-surface determinations of uranium 
dusts by low-temperature adsorption of 
ethane (Lauterbach, Laskin and Leach), 
250, 13 

The thermodynamics of critical phenomena 
in gases (Lee), 256, 245 
Gasoline. New products of the petroleum 
industry (Field), 243, 95 
Gauss curves. Symmetrical bi-model fre- 
quency curves (Gottschalk) , 245, 245 
Gears. Impact between chain roller and 
sprocket in a chain drive (Binder and 
Covert), 245, 319 

Geiger counters. A circuit for the limitation 
of discharge in G-M counters (Porter 
and Ramsey), 254, 153 
The effective path length through a verti- 
cal cosmic-ray telescope (Witmer and 
Pomerantz), 246, 293 
The slow discharge in a non-self-quenching 
Geiger-Mueller counter (Ramsey), 252, 
143 


Generalized integration. The use of the 
null-unit function in generalized integra- 
tion (Smith and Alger), 253, 235 
Generators. Genesis of a generator— the 
early history of the magnetron ( Wathen) , 
255, 271 

Vaporization cooling of large electrical 
machines (de Koning), 248, 49 
Genth, Frederick Augustus, 1820-1893, chem- 
ist— mineralogist— collector (Myers and 
Zerfoss), 241, 341 

Geomagnetics. Primary alpha particles in 
the cosmic radiation near the geomag- 
netic equator (Pomerantz), 258, 443 
Geophysics. The colloquium on mesospheric 
physics (Gerson), 25Q, 472 

Light— inadequacy of the ultraviolet theory 
of ionization in the E-layer (George), 
252, 493 

A note on the similarity of certain at- 
mospherics waveforms (Zetrouer and 
Kessler), 252, 137 

Germanium. Semiconductors and the tran- 
sistor (Herold), 259, 87 
Germer, Edmund. Brown Medal, 257, 497 
Germicidal lamps. Killing air-borne respira- 
tory micro-organisms with germicidal 
energy (Luckiesh, Taylor and Knowles) , 
244, 267 

Germicidal radiant energy. Inactivation of 
molds by germicidal ultraviolet energy 
(Luckiesh, Taylor, Knowles and Leppel- 
meier), 248, 311 

Gibbs, William Francis. Franklin Medal, 
255, 550 

Gold leaf. Electron diffraction studies of 
etched Au leaf films ( Stauder and 
Weber), 251, 351 

Goodness of fit and the distribution of par- 
ticle sizes (Kottler), 251, 499, 617 
Grain size. The charge effect in relation to 
the kinetics of photographic develop- 
ment. V, Dependence upon grain size 
and iodide content of the emulsion 
(James), 243, 235 

“Developable” and developed silver halide 
grains (Silberstein), 249, 207 

The distribution of particle sizes (Kott- 
ler), 250, 339, 419 

Graininess. The structure of the developed 
photographic image (Mees), 260, 259 
Graphic arts. Ferrography (Atkinson and 
Ellis), 252, 373 
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Graphical integrations. A dynamical ana- 
logue (Minorsky), 243, 131 

Graphical solution. Analysis of nonlinear 
servos by phase-plane-delta method 
(Buland), 257, 37 

The compound cylinder and the strength 
problem (MacGregor and Coffin), 243, 
391 

Construction of alignment nomogram from 
empirical data (Lo-Ho), 245, 227 

Graphical analysis of impact of bars 
stressed above the elastic range (De- 
Juhasz), 248, IS, 113 

A principal stress method of stress analy- 
sis (Maris), 244, 27 

Some properties of hyperbolic coordinate 
systems (Burrows), 254, 127 

Transient vibration of linear multi-degree- 
of-freedom systems by the phase-plane 
method (Ayre), 253, 153 

Gray, Reid Berry. Wetherill Medal, 251, 
391 

Greeley, Samuel Arnold. Brown Medal, 
252, 196 

Green’s function. Additional interpretations 
of the solution of the straight beam dif- 
ferential equation (Borg), 250, 249 

An integral-equation approach to prob- 
lems of vibrating beams (White), 245, 
25, 117 

The radiation Green’s functions (Linhart), 
258, 99 

Grid contact potential and associated grid 
currents (Michaelson), 249, 4SS 

Grondahl, Lars Olai. Henderson Medal, 
243, 74 

Ground position indicator. GPI — ^an auto- 
matic navigational computer (Tull and 
MacLean), 242, 373 

Group theory. The algebraic theory of 
linear transmission networks (Arsove), 
255, 301, 427 

Guided missiles. Guided bombs in World 
War II (Grondahl), 245, 87 

The perturbation calculus in missile bal- 
listics (Drenick), 251, 423 

Guns. Erosion in vent plugs, the effect of 
vent diameter (Wiegand), 244, 291, 363 

Rapid estimation method for long-pointed 
projectile trajectories (Powley), 257, 
221 

A theory of the internal ballistics of the 
“Hoch-und-Niederdruck Kanone” (Cor- 
ner), 246, 233 


H 

Hall, Edwin Loy. Clark Medal, 253, 608 
Hanna, Clinton Richards. Potts Medal, 247, 
70 

Harrison, George Russell. Cresson Medal, 
255, 550 

Harter, Isaac. Newcomen Medal, 249, 413 
Heat engines. The elimination of combus- 
tion knock (Barber, Malin and Mikita), 
241, 275 

The equation of polytropic process of real 
gases (Malic), 259, 235 
Heat flow. Radiation heating of a plane 
parallel slab by a parallel semi-infinite 
heater (Danforth), 250, 146 
Radiation transfer considerations in the 
heating of a cathode sleeve (Danforth 
and Haddad), 250, 135 
Heat transfer. Erosion in vent plugs, the 
effect of vent diameter (Wiegand), 244, 
291, 363 

Heat treating. Development, principles, and 
applications of interrupted quench har- 
dening (Harvey), 255, 93 
Heaviside, Oliver. Oliver Heaviside — ^hu- 
morist (Hebbert), 241, 435 
Helmholtz equations. Separability condi- 
tions for the Laplace and Helmholtz 
equations (Moon and Spencer) , 253, 585 
Henderson Medal 
Biichi, Alfred J. : 253, 608 
Duer, John Van Buren: 248, 87 
Eksergian, C. Levon: 258, 56 
Grondahl, Lars Olai: 243, 74 
Kiefer, Paul Walter: 249, 496 
Lemp, Hermann: 252, 196 
Meyer, Adolph: 255, 451 
Steins, Carleton K. : 260, 70 
Wight, Sedgwick North: 243, 74 
Young, Charles Duncanson: 245, 75 
Hess, Wendell Frederick. Wetherill Medal, 
243, 495 

Hickman, Clarence Nichols. Wetherill 
Medal, 257, 497 

Hickman, Kenneth Claude Devereux. Weth- 
erill Medal, 249, 325 

Higonnet, Rene A. Wetherill Medal, 259, 
248 

High temperature. Recent developments in 
the technology of ceramic materials for 
nuclear energy service (Warde and 
Johnson), 260, 455 

Recent progress in solar furnaces for high- 
temperature research and development 
work (Conn), 257, 1 
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High temperature (cont.) 

Stresses in turbine disks at high tempera- 
tures (Popov), 243, 365 

High tension research. Some aspects and 
recent results of electromagnetic effects 
of thunderstorms (Norinder), 244, 109, 
167 

High-vacuum tubes. Electronics— past, pres- 
ent and future (White), 248, 367 

Historical documents. First annual report 
of the proceedings of The Franklin In- 
stitute, reprinted, 247, 293 
Presentation of Diesel manuscript to The 
Franklin Institute, 259, 161 
The Wright Brothers’ aeronautical engi- 
neering collection at The Franklin In- 
stitute, Philadelphia, Pa. (McClarren), 
252, 175 

History. Benjamin Franklin and the Post 
Office (Coulson), 250, 191 
The Conestoga wagon (Coulson), 246, 215 
The first hundred years of research at The 
Franklin Institute (Coulson), 256, 1 
The Franklin Institute from 1824 to 1949 
(Coulson), 249, 1 

The Journal of The Franklin Institute: 
its first one hundred and twenty-five 
years (Coulson), 251, 1 
The origin and influence of major techni- 
cal libraries in Philadelphia (Skeen), 
250, 381 

The Pennsylvania associations of Joseph 
Priestley (Hepburn), 244, 63, 95 
Some prominent members of The Franklin 
Institute. 1. Samuel Vaughan Merrick, 
1801-1870 (Coulson), 258, 335 
Some prominent members of The Franklin 
Institute. 2. Joseph Saxton, 1799^1873 
(Coulson), 259, 277 

The story of The Franklin Institute 
(Robins), 247, 543 

Walter Rogers Johnson (Pettengill), 250, 
93 

History of science. Early steam engines in 
America (Coulson), 243, 219 
An early steam turbine proposal (Spratt), 
258, 1 

Electrical indicating instruments used m 
early Edison central stations (Brooks), 
256, 401 

Electronics— past, present and future 
(White), 248, 367 

Fifty years of flying progress (Loening), 
256, 493 


Fifty years of photographic research 
(Mees), 258, 497 

Franklin, Priestley and the Samuel 
Vaughan, Jr. manuscripts (Pettengill), 

247, 195 

Franklin’s electrical machine (Letter from 
John Redman Coxe to the Managers of 
The Franklin Institute), 251, 188 
Frederick Augustus Genth, 1820-1893, 

chemist— mineralogist— collector ( Myers 
and Zerfoss) , 241, 341 
Genesis of a generator— the early history 
of the magnetron (Wathen), 255, 271 
Henry Cavendish, electrician (Susskind), 

249, 181 

History of power transmission (Wil- 
liams), 248, 1 

How commercial titanium and zirconium 
were born (Kroll), 260, 169 
Infrared measurements, past and present 
(Plyler), 259, 17 

Lightning protection since Franklin’s day 
(McEachron), 253, 441 
New honors of discovery for Dr. Joseph 
Priestley (Trow), 242, 197 
Oliver Heaviside— humorist (Hebbert), 
241, 435 

Philadelphia leaders in agriculture 
(Fletcher), 258, 83 

Prejudice against the introduction of light- 
ning rods (Cohen), 253, 393 
Presentation of Diesel manuscript to The 
Franklin Institute, 259, 161 
The radio background of radar (Guerlac), 

250, 285 

Radio’s memorable anniversary (Coulson), 
253, 287 

Robert Fulton’s first steamboat (Spratt), 
249, 435 

So, you want to be an inventor (Tuska), 

255, 177 

Some events in the early history of the 
oscillating magnetron (White), 254, 197 
The story of aids to navigation (Coulson), 

248, 273 

The story of domestic lighting (Coulson), 

256, 205 

The traveling wave tube— a record of its 
early history (Wathen), 258, 429 
The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
The Wright Brothers’ aeronautical engi- 
neering collection at The Franklin Insti- 



History of science {cont) 

tute, Philadelphia, Pa. (McClarren), 
252, 175 

See Museum Notes 

Holmes, Eric Leighton. Potts Medal, 251, 
275 

Homeostasis in the individual and society 
(Wiener), 251, 65 

Homogeneity. A summary of dimensional 
analysis (Langhaar), 242, 459 

Homopolar motor. A new homopolar motor 
(Ku and Kamal), 258, 7 

Hood, Harrison P. Wetherill Medal, 253, 
347 

Houdry, Eugene J. Potts Medal, 245, 345 

Huffman, David Albert. Levy Medal, 259, 
537 

Hume-Rothery, William. Clamer Medal, 
247, 601 

Humphreys, William Jackson. Loss of an 
associate editor, 249, 98 

Hydraulic transmissions. Hydraulic vari- 
able-speed transmissions as servomotors 
(Newton), 243, 439 

Hydraulics. The prospects of conservancy 
works in China (Shen), 242, 399 
Theory for a slider bearing with a convex 
pad surface; side flow neglected (Abra- 
movitz), 259, 221 

Hydrodynamics. Dimensional analysis: An 
approach from transformation theory and 
a criterion for scaling model experi- 
ments (Decius), 245, 379 
On the foundations of certain theories of 
turbulence (Krzywoblocki), 252, 409 
Some studies of the impact of vee wedges 
on a water surface (BispUnghoff and 
Doherty), 253, 547 

The stepped shape film applied to a jour- 
nal bearing (Archibald), 253, 21 
Theory for a slider bearing with a convex 
pad surface; side flow neglected (Abra- 
movitz), 259, 221 

Hydrogen. Adiabatic flow of hydrogen gas 
through a rocket nozzle with and with- 
out composition change (Penner and 
Altman) , 245, 421 

The specific ionization curves for hydro- 
gen and deuterium (Hatfield, Lockenvitz 
and' Young), 250, 309 

Hyperbolic functions. Origin and meaning 
of circular and hyperbolic functions in 
electrical engineering (Boyajian), 249, 
117 

Rigorous and approximate treatment of 


long line transmission problems by hy- 
perbolic functions (Gerszonowicz), 245, 
55 

Hypersonic flow. On the fundamentals of 
the boundary layer theory (Krzywo- 
blocki), 255, 289 

I 

Idonics. A modern approach to “dimen- 
sions” (Moon and Spencer), 248, 495 

Ignition. The elimination of combustion 
knock (Barber, Malin and Mikita), 241, 
275 

Illumination. An engineering correlation of 
room colors (Moon and Spencer), 247, 
117 

The integral-equation solution of the day- 
lighting problem (Spencer and Staku- 
tis), 252, 225 

Interflectance calculations for various lumi- 
naires (Moon and Spencer), 252, 11 
Interflection tables for rooms with floors 
of high reflectance (Lee) , 250, 409 
Light distribution from rectangular sources 
(Moon and Spencer), 241, 195 
Light distributions in rooms (Moon and 
Spencer), 242, 111 

Ligking design by the interflection 
method (Moon and Spencer), 242, 465 
Modeling with light (Moon and Spencer), 
251, 4’S3 

Simplified interflection calculations (Moon 
and Spencer), 251, 215 
Some applications of photic field theory 
(Moon and Spencer), 255, 113 
The story of domestic lighting (Coulson), 
256, 205 

Theory of the photic field (Moon and 
Spencer), 255, 33 

Image orthicon. Television (Zworykin) , 
244, 131 

Impact. Graphical analysis of impact of 
bars stressed above the elastic range 
(Dejuhasz), 248, 15, 113 
Some studies of the impact of vee wedges 
on a water surface (Bisplinghoff and 
Doherty). 253, 547 

Inactivation of molds by germicidal ultra- 
violet energy (Luckiesh, Taylor, Knowles 
and Leppelmeier), 248, 311 

Incompressible flow. On the stability of 
parallel flows with respect to periodic 
disturbances (Pai), 259, 197 

Incompressible fluids. On turbulent flow in 
circular pipe (Pai), 256, 337 
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Induction. The electron mechanics of in- 
duction acceleration (Rajchman and 
Cherry), 243, 261, 345 
On electromagnetic induction (Moon and 
Spencer), 260, 213 

Induction machines. Disturbances in the in- 
duction machine due to broken squirrel- 
cage rings (Mishkin), 259, 133 
Industrial exhibits. See Museum Notes 
Industrial laboratories. Some aspects of the 
function, organization and operation of 
industrial research and development lab- 
oratories (Chambers), 249, 287 
See Franklin Institute Laboratories Notes 
Industrial management. The effect of the 
war upon production standards and the 
outlook for the future (Kelly), 244, 7 
The full responsibility of management 
(Meinel), 246, 45 

Industrial relations. Mid-century miracle 
(Fairless), 256, 109 

Industrial research. Research from the 
standpoint of the smaller business enter- 
prise (Clamer), 249, 367 
See Franklin Institute Laboratories Notes 
Industry. Charles Day — symbol of Ameri- 
can industrial genius (Taylor), 254, 1 
Electronics for defense and industry 
(Engstrom), 255, 1 

Industry’s responsibility in the shortage of 
engineers (Liversidge) , 256, 305 
A layman's view of law and labor 
(Creese), 242, 9 

A neglected aspect of research (Coulson), 
241, 187 

Research — ^its goal in industry (Groves), 
256, 27 

Inertia. The maximum inertia force and 
maximum speed of the crosshead in re- 
ciprocating engines (Kimball), 242, 309 
Infrared measurements, past and present 
(Plyler), 259, 17 

Infrared transmission. The infrared trans- 
mission of atmospheric windows (Elder 
and Strong), 255, 189 
Instability. On asynchronous action (Minor- 
sky), 259, 209 

Instruments, A circuit for the limitation of 
discharge in G-M counters (Porter and 
Ramsey), 254, 153 

Electrical indicating instruments used in 
early Edison central stations (Brooks), 
256, 401 

An extension of a theory of magnetic am- 
plifiers (Beyer and Wei), 250, 25 


GPI— an automatic navigational computer 
(Tull and MacLean), 242, 373 
High-speed direct-inking recording system 
(Pomerantz and Pfeiffer), 248, 305 
An integrating radiation meter (Mont- 
gomery and Montgomery), 241, 55 
The interconnection of dead-reckoning and 
radar data for precision navigation and 
prediction (Chance), 242, 355 
A new pressure-sensing instrument (Frank 
and Gibson), 258, 21 

The relay oscillator and related devices 
(Ives), 242, 243 

Insulation. Insulation variability (Holmes), 
245, 159 

Integral equations. An electronic integral- 
transform computer and the practical 
solution of integral equations (Wall- 
man), 250, 45 

An integral-equation approach to prob- 
lems of vibrating beams (White), 245, 
25, 117 

Integral-equation solution of the daylight- 
ing problem (Spencer and Stakutis), 
252, 225 

Interflections in coupled enclosures (Moon 
and Spencer), 250, 151 
A mechanical integraph for the numerical 
solution of integral equations (Tea), 
245, 403 

Integraph. A mechanical integraph for the 
numerical solution of integral equations 
(Tea), 245, 403 

Integration. The use of the null-unit func- 
tion in generalized integration (Smith 
and Alger), 253, 235 

Interflection. The integral-equation solution 
of the daylighting problem (Spencer and 
Stakutis), 252, 225 

Interflectance calculations for various lumi- 
naires (Moon and Spencer), 252, 11 
Interflection tables for rooms with floors 
of high reflectance (Lee) , 250, 409 
Interflections and color (Spencer and San- 
born), 252, 413 

Interflections in coupled enclosures (Moon 
and Spencer), 250, 151 
Lighting design by the interflection method 
(Moon and Spencer) , 242, 465 

Internal combustion. The elimination of 
combustion knock (Barber, Malin and 
Mikita), 241, 275 

Inventions. American inventors’ debt to the 
Institute (Paniagua), 247, 1 
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Inventions (cont.) 

Increasing inventive creativeness (Tuska), 
260, 93 

A neglected aspect of research (Coulson), 
241, 187 

Records of research (Jackson), 254, 355 

So, you want to be an inventor (Tuska), 
255, 177 

A study of patent policies in educational 
institutions, giving specific attention to 
the Massachusetts Institute of Technol- 
ogy (McKusick), 245, 193, 271 
Inversion of matrices. On the inversion of 
continuant matrices (Berger and Sai- 
bel), 256, 249 

Ion density. Control of air ion density in 
rooms (Skilling and Beckett), 256, 423 
Ion exchange. Preparation of vanadium 
pentoxide sols by ion exchange (Devlin, 
McNabb and Hazel), 248, 251 
Ion generation. Climate control through 
ionization (Martin), 254, 267 

Control of air ion density in rooms (Skill- 
ing and Beckett), 256, 423 
Ionization. Effects of smokes on atmos- 
pheric ionization (Hessemer), 258, 31 

Light— inadequacy of the ultraviolet theory 
of ionization in the E-layer (George), 
252, 493 

The specific ionization curves for hydro- 
gen and deuterium (Hatfield, Locken- 
vitz and Young), 250, 309 
Ions. Noise and oscillations in hot cathode 
arcs (Cobine and Gallagher), 243, 41 
Irrigation. The prospects of conservancy 
works in China (Shen), 242, 399 
Isothermal heat treating. Development, 
principles, and applications of inter- 
rupted quench hardening (Harvey), 255, 
93 

Isotopes. The use of C“ and C“ in medical 
research (Wilson), 244, 209 
Iteration. A modified method of iteration 
of the Picard type in the solution of dif- 
ferential equations (Gwoh-Fan Djang), 
246, 453 

J 

Jet planes. Preliminary calculation of the 
mass ratio, range, and average coeffi- 
cients of efficiency of a long-distance 
stratospheric jet-plane (Krzywoblocki), 
241, 255 


Jet propulsion. Jet propulsion engines and 
propeller drive gas turbines— their appli- 
cation in future aviation (Kroon), 241, 
167 

Jets. Drop sizes from low speed jets (Har- 
mon), 259, 519 

Johnson, Walter Rogers (Pettengill), 250, 
93 

Journal bearings. The stepped shape film 
applied to a journal bearing (Archi- 
bald), 253, 21 

Journal of The Franklin Institute, The: its 
first one hundred and twenty-five years 
(Coulson), 251, 1 

K 

Kell, Ray Davis. Ballantine Medal, 245, 
521 

Kelvin-Planck principle. Thermodynamics, 
part I : The second law from the stand- 
point of the equation of state (Finck), 
245, 301 

Kent, Robert Harrington. Potts Medal, 
243, 74 

Kerst, Donald William. Wetherill Medal, 

248, 443 

Kiefer, Paul Walter. Henderson Medal, 

249, 496 

Kinematics of machines. Optimum ratio be- 
tween crank arm and connecting rod for 
smooth operation of reciprocating en- 
gines (Kimball), 246, 409 

Kirchhoff’s rules. Resume of Maxwell’s and 
Kirchhoff’s rules for network analysis 
(Ku), 253, 211 

Knock. The elimination of combustion 
knock (Barber, Malin and Mikita), 241, 
275 

Kroll, William Justin. Clamer Medal, 258, 

56 

L 

Labor relations. The full responsibility of 
management (Meinel), 246, 45 
A layman’s view of law and labor 
(Creese), 242, 9 

The substance of management (Purves), 
248, 105 

Laminar flow. Drop sizes from low speed 
jets (Harmon), 259, 519 
On the stability of parallel flows with 
respect to periodic disturbances (Pai), 
259, 197 
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Lamps. The story of domestic lighting 
(Coulson), 256, 205 

Languages for science (Moon and Spencer), 
246, 1 

Laplace equations. Separability conditions 
for the Laplace and Helmholtz equations 
(Moon and Spencer), 253, 585 
A string-net analog for the numerical solu- 
tion of the equations of Laplace and 
Poisson (Tea), 258, 287 

Laplace transform theory. The solution of 
boundary value problems by multiple 
Laplace transformations (Estrin and 
Higgins), 252, 153 

Latent images. Studies in the sensitivity of 
photographic materials (Trivelli) : IL 
Effects on the shape of the characteristic 
curves of photographic emulsions, 241, 
1 ; III. Intrinsic sensitivity, 241, 85 ; 
IV. A tentative explanation of the in- 
trinsic sensitivity, 241, 315; V. The 
effective grain surface of latent-image 
formations, 242, 103 

Law. A layman’s view of law and labor 
(Creese), 242, 9 

Law enforcement. Science and the peace 
officer (Hoover), 257, 263 

Least power theorems. Network analysis 
by least power theorems (Ryder), 254, 
47 

Least work. On the so-called principle of 
least work method (Krzywoblocki), 
243, 187; II, 244, 465 

Lectures. See Charles Day Lectures; Ed- 
ward G. Budd Lectures 

Lemp, Hermann. Henderson Medal, 252, 
196 

Leopold, Charles S. Brown Medal, 259, 352 

Leverenz, Humbolt W. Brown Medal, 257, 
497 

Levy Medal 

Barber, Everett McMuIlin: 243, 332 
Blaschke, Alfred C: 258, 56 
Cherry, William A.: 245, 346 
FitzGerald, Alan Stewart: 247, 601 
Huffman, David Albert: 259, 537 
Malin, Jay Brent : 243, 332 
Mikita, Joseph John: 243, 332 
Newton, George C, Jr,: 256, 84 
Rajchman, Jan A. : 245, 346 
Southworth, (^orge Clark: 241, 250 
Taylor, Craig Lee: 258, 56 
Walker, Albert Charles: 251, 648 


Libraries. The origin and influence of major 
technical libraries in Philadelphia 
(Skeen), 250, 381 

Life testing. A sequential two sample life 
test (Epstein), 260, 25 
Light. Interflections and color (Spencer and 
Sanborn), 252, 413 

Interflections in coupled enclosures (Moon 
and Spencer), 250, 151 
Light distributions in rooms (Moon and 
Spencer), 242, 111 

Some applications of photic field theory 
(Moon and Spencer), 255, 113 
Theory of the photic field (Moon and 
Spencer), 255, 33 

Light absorption. The effect of gradual 
light absorption in a film of non-negligi- 
ble thickness (Silberstein), 252, 33 
Light curves. The problem of eclipsing 
binaries (Levitt), 247, 7 
Light sources. Analytic representation of 
experimental spectroradiometric curves 
(Moon and Spencer), 244, 441 
Light distribution from rectangular sources 
(Moon and Spencer), 241, 195 
Lighting. Analytic representation of ex- 
perimental spectroradiometric curves 
(Moon and Spencer), 244, 441 
The integral-equation solution of the day- 
lighting problem (Spencer and Staku- 
tis), 252, 225 

Interflectance calculations for various 
luminaires (Moon and Spencer), 252, 11 
Interflection tables for rooms with floors 
of high reflectance (Lee) , 250, 409 
Interflections and color (Spencer and San- 
born), 252, 413 

Interflections in coupled enclosures (Moon 
and Spencer), 250, 151 
Light distribution from rectangular sources 
(Moon and Spencer), 241, 195 
Light distributions in rooms (Moon and 
Spencer), 242, 111 

Lighting design by the interflection method 
(Moon and Spencer), 242, 465 
Modeling with light (Moon and Spencer) , 
251, 453 

The story of domestic lighting (Coulson), 
256, 205 

Lighting design. An engineering correlation 
of room colors (Moon and Spencer), 
247, 117 

Lightning. Atmospheric electricity and 
lightning (Frenkel), 243, 287 
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Lightning (cont.) 

Experimental lightning research (No- 
rinder),253,471 

Investigation of resistance and power in 
experimental lightning discharges (No- 
rinder and Karsten), 253, 225 
Lightning protection since Franklin’s day 
(McEachron), 253, 441 
The mechanism of lightning discharge 
(Loeb), 246, 123 

A note on the similarity of certain at- 
mospherics waveforms (Zetrouer and 
Kessler), 252, 137 

Note on “Upward stepped leaders from the 
Empire State Building” (Bruce), 260, 
127 

Prejudice against the introduction of 
lightning rods (Cohen), 253, 393 
Some aspects and recent results of electro- 
magnetic effects of thunderstorms (No- 
rinder), 244, 109, 167 
Upward stepped leaders from the Empire 
State Building (Schonland and Malan), 
258, 271 

Very low frequency noise power from the 
lightning discharge (Barlow, Frey and 
Newman), 258, 187 

The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
Lightning rods. Experimental lightning re- 
search (Norinder), 253, 471 
Lightning protection since Franklin’s day 
(McEachron), 253, 441 
Prejudice against the introduction of light- 
ning rods (Cohen), 253, 393 
The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
Linear algebraic computation by multi-wind- 
ing transformers (Ryder), 259, 427 
Linear differential equations. Method of 
solving differential equations with con- 
stant coefficients (Lyon), 246, 159 
Linear systems. A general theory of linear 
signal transmission systems (Zadeh), 
253, 293 

Transient vibration of multi-degree-of- 
freedom systems by the phase-plane 
method (Ayre), 253, 153 
Literature search. Techniques of editorial 
research in electrical engineering (Mi- 
chaelson), 247, 245 

Long line transmission. Rigorous and ap- 
proximate treatment of long line trans- 


mission problems by hyperbolic functions 
(Gerszonowicz), 245, 53 
Longstreth Medal 
Arone, Nicholas F.; 246, 78 
Berman, Samuel: 243, 169 
Berriman, Robert W.: 259, 452 
Brink, Edwin H.: 246, 78 
Carlson, Chester F. : 254, 540 
Case, Richard Y. ; 259, 57 
Fay, Harold John Warren ; 243, 247 
McMahon, Howard O. : 251, 545 
Millspaugh, William Hulse : 248, 87 
Waller, Cecil : 259, 452 
Wise, Raleigh J.: 244, 489 
Young, Arthur M. : 246, 518 
Lorig, Edwin T. Wetherill Medal, 257, 325 
Lovell, Clarence Anding. Potts Medal, 245, 
76 

Lubrication. The stepped shape film applied 
to a journal bearing (Archibald), 253, 
21 

Theory for a slider bearing with a convex 
pad surface; side flow neglected (Abra- 
movitz), 259, 221 

Luck, David G. C. Ballantine Medal, 256, 
84 

Luminaires. A photometric investigation of 
dust (Spencer and Malkiel), 245, 389 

M 

Machine design. Optimum ratio between 
crank arm and connecting rod for 
smooth operation of reciprocating en- 
gines (Kimball), 246, 409 
Maclaurin series. Application of Maclaurin 
series to the analysis of beams in bend- 
ing (Hetenyi), 254, 369 
Magical squares. Benjamin Franklin’s 
“magical square of 16” (Chandler), 251, 
415 

Magnel, Gustave. Brown Medal, 250, 77 
Magnetic amplifiers. Analysis of a differen- 
tial magnetic amplifier with flux reset 
control (Belsterling), 260, 485 
An extension of a theory of magnetic 
amplifiers (Beyer and Wei), 250, 25 
Feed-back in magnetic amplifiers (Fitz- 
Gerald), 247, 223, 457 
Magnetic amplifier characteristics neutral 
type (FitzGerald), 244, 415 
Magnetic amplifier circuits neutral type 
(FitzGerald), 244, 249 
Some notes on the design of magnetic am-^ 
plifiers (FitzGerald), 244, 323 
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Magnetic field. The Coulomb force and the 
Ampere force (Moon and Spencer), 
257, 305 

Some aspects and recent results of electro- 
magnetic effects of thunderstorms (No- 
rinder), 244, 109, 167 

Magnetic storms. On H. Alfven's theory 
of the effect of magnetic storms on 
cosmic ray intensity (Swann), 257, 191 
Magneto-ionic theory. Generalized magneto- 
ionic theory (Gerson and Seaton), 246, 
483 

Magnetron. Certain matters concerning scal- 
ing in the magnetron with special refer- 
ence to the relative efficiency of magne- 
trons of different sizes (Swann), 246, 
149 

Genesis of a generator — ^the early history 
of the magnetron (Wathen), 255, 271 

Some events in the early history of the 
oscillating magnetron (White), 254, 197 
Malin, Jay Brent. Levy Medal, 243, 332 
Management. Charles Day— symbol of 
American industrial genius (Taylor), 
254, 1 

Dedication to public service (Bryans), 
252, 1 

The effect of the war upon production 
standards and the outlook for the future 
(Kelly), 244, 7 

The full responsibility of management 
(Meinel), 246, 45 

Industry's responsibility in the shortage of 
engineers (Liversidge) , 256, 305 

A layman's view of law and labor (Creese) , 
242, 9 

Management and the free market (Pew), 
250, S 

Mid-century miracle (Fairless), 256, 109 

A neglected aspect of research (Coulson), 
241, 187 

Research from the standpoint of the 
smaller business enterprise (Clamer), 
249, 367 

Some aspects of the function, organization 
and operation of industrial research and 
development laboratories (Chambers), 
249, 287 

The substance of management (Purves), 
248, 105 

Manufacturing. The effect of the war upon 
production standards and the outlook for 
the future (Kelly), 244, 7 


Mapping. An application of the theory of 
the complex variable to the mapping of 
some potential functions (Morgan), 243, 
309 

Marconi. Radio’s memorable anniversary 
(Coulson), 253, 287 

Marine engineering. Optimum ratio between 
crank arm and connectmg rod for smooth 
operation of reciprocating engines (Kim- 
ball), 246, 409 

The “SS United States” (Gibbs), 256, 545 
Martempering- Development, principles, and 
applications of interrupted quench har- 
dening (Harvey), 255, 93 
Mass ratio. Preliminary calculation of the 
mass ratio, range, and average coeffi- 
cients of efficiency of a long-distance 
stratospheric jet-plane (Krzywoblocki) , 
241, 255 

Matching, Theoretical limitations on the 
broadband matching of arbitrary impe- 
dances (Fano), 249, 57, 139 
Materials (Erode), 251, 81 
Materials handling. Increasing productivity 
in old plants through modern materials 
handling (Pantas), 251, 491 
Materials testing. A yield criterion for 
ductile metals based upon atomic struc- 
ture (Shaw), 254, 109 
Mathematical analysis. Asymptotic expan- 
sion of the Whittaker’s function IVic.m ( 5 ) 
for large values of fe, m, z (Chang, Chu 
and O'Brien), 255, 215, 319 
Mathematical machines. An electronic in- 
tegral-transform computer and the prac- 
tical solution of integral equations (Wall- 
man), 250, 45 

Game playing machines (Shannon), 260, 
447 

Matrices in analogue mathematical ma- 
chines (Honnell and Horn), 260, 193 
Mathematical physics. The role of mathe- 
matical methods in physical theories 
(Wigner), 250, 477 

Solutions of some partial differential equa- 
tions (with tables) (Weinberg), 252, 43 

On the specification of Bocher equations 
(Moon and Spencer), 260, 41 
Mathematics. Analysis of network response 
to periodic waves (Seal), 257, 13 

Benjamin Franklin’s “magical square of 
16” (Chandler), 251, 415 

Discussion of “The meaning of the vector 
Lapladan” (Farr, Moon and Spencer), 
258, 213 
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Mathematics {cont.) 

The mathematical description of certain 
breakage mechanisms leading to the 
logarithmico-normal distribution (Ep- 
stein), 244, 471 

The meaning of the vector Laplacian 
(Moon and Spencer), 256, 551 
A method for solving third and higher 
order nonlinear differential equations 
(Ku), 256, 229 

Method of solving differential equations 
with constant coefficients (Lyon), 246, 
159 

Mixed boundary value problems in poten- 
tial theory (Huth), 257, 121 
A neglected method for resolution of poly- 
nomial equations (Taylor), 257, 459 
Note on the use of symmetric functions in 
the solution of linear differential equa- 
tions with constant coefficients (Goland 
and Luke), 244, 221 

On the fundamentals of the boundary 
layer theory (Krzywoblocki), 255, 289 
On the inversion of continuant matrices 
(Berger and Saibel), 256, 249 
A principal stress method of stress analy- 
sis (Maris), 244, 27 

The radiation Green’s functions (Linhart), 
258, 99 

The role of mathematical methods in 
physical theories (Wigner), 250, 477 
Solution of algebraic equations (Aldrich), 
256, 59 

Solutions of some partial differential equa- 
tions (with tables) (Weinberg), 252, 43 
Trends in analysis (Morse), 251, 33 

Matrices. On the inversion of continuant 
matrices (Berger and Saibel), 256, 249 

Mauchly, John William. Potts Medal, 247, 70 

Maxwell’s equations. A postulational ap- 
proach to electromagnetism (Moon and 
Spencer), 259, 293 

Maxwell’s rules. Resume of Maxwell’s and 
Kirchhoff’s rules for network analysis 
(Ku), 253, 211 

Maxwell’s theory. A new electrodynamics 
(Moon and Spencer) , 257, 369 

McDonald, Ellice. Ellice McDonald, 
founder, 259, 357 

McKee, John F. Certificate of Merit, 251, 
391 

McMahon, Howard 0. Longstreth Medal, 
251, 545 

Measurement, Basic standards m science 
(Condon), 251, 103 


Infrared measurements, past and present 
(Plyler), 259, 17 

An integrating radiation meter (M!ont- 
gomery and Montgomery), 241, 55 
Measurement of the dielectric properties 
of soils and water at 3.2 cm. wave length 
(Straiton and Tolbert), 246, 13 
A modern approach to “dimensions” 
(Moon and Spencer), 248, 495 
A new pressure-sensing instrument (Frank 
and Gibson), 258, 21 

Mechanical engineering. Optimum ratio be- 
tween crank arm and connecting rod for 
smooth operation of reciprocating en- 
gines (Kimball), 246, 409 

Mechanical resonance. An integral-equation 
approach to problems of vibrating beams 
(White), 245, 25, 117 

Mechanics. Additional interpretations of 
the solution of the straight beam differ- 
ential equation (Borg), 250, 249 
A dynamical analogue (Minorsky), 243, 
131 

The electron mechanics of induction ac- 
celeration (Rajchman and Cherry), 243, 
261, 345 

Energy fluctuations in a van der Pol os- 
cillator (Minorsky), 248, 205 
The principle of complementary energy in 
nonlinear elasticity theory (Langhaar), 
256, 255 

Mechanics of flight. Preliminary calcula- 
tion of the mass ratio, range, and aver- 
age coefficients of efficiency of a long- 
distance stratospheric jet-plane (Krzy- 
woblocki), 241, 255 

Medalists. See Committee on Science and 
the Arts under Franklin Institute Of- 
ficial Records 

Medical research. Chemical composition of 
seminal vesicle calculi (Hepburn and 
Yount), 243, 487 

The mechanical design of muscle-operated 
arm prostheses (Blaschke and Taylor), 
256, 435 

The use of C* and C“ in medical re- 
search (Wilson), 244, 209 
Recent advances in virus research (Stan- 
ley), 246, 445 

Mees, Charles Edward Kenneth. Franklin 
Medal, 257, 405 

Meggers, William Frederick. Cresson 
Medal, 255, 550 

Mehl, Robert Franklin. Clamer Medal, 255, 
451 
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Mercier, Jean. Certificate of Merit, 251, 545 

Merrick, Samuel Vaughan. Some prominent 
members of The Franklin Institute. 1. 
Samuel Vaughan Merrick, 1801-1870 
(Coulson), 258, 335 

Mesh method. Resume of Maxwell’s and 
Kirchhoff’s rules for network analysis 
(Ku), 253, 211 

Mesospheric physics. The colloquium on 
mesospheric physics (Gerson), 250, 472 

Mesotrons. A determination of /i-mesotron 
rest lifetime and a verification of the 
relativistic expression for variation of 
lifetime with momentum (Seymour and 
Swann), 258, 277 

Metallurgy. Analysis of continuity of one 
phase in a powder mixture of two phases 
(Forscher), 259, 107 

How commercial titanium and zirconium 
were born (Kroll), 260, 169 
A yield criterion for ductile metals based 
upon atomic structure (Shaw), 254, 109 
Zirconium as a material for fractional 
weights (Thornton and Hauber), 250, 
39 

Metastable states. An equation of state for 
a system with a single type of trans- 
formation (Finck), 243, 117 
On metastable states of equilibrium in 
thermodynamics (Finck), 243, 1 

Meteorology. The infrared transmission 
of atmospheric windows (Elder and 
Strong), 255, 189 

Meteorological conditions accompanying 
mirages in the Salt Lake Desert (Ives), 
245, 457 

The present status of atmospheric elec- 
tricity (Swann), 260, 283 
Recurrent mirages at Puerto Penasco, 
Sonora (Ives), 252, 285 
Refractive temperature (Court), 247, 583 
Wind extremes as design factors (Court), 
256, 39 

Meyer, Adolph. Henderson Medal, 255, 451 

Microhardness. A yield criterion for duc- 
tile metals based upon atomic structure 
(Shaw), 254, 109 

Micro-organisms. Killing air-bome respira- 
tory micro-organisms with germicidal 
energy (Luckiesh, Taylor and Knowles), 
244, 267 

Microtron resonators (Kaiser), 259, 25 

Microtrons (electron qyclotrons) for X and 
K band operation (Kaiser), 257, 89 


Microwave reflectors. Determination of 
aperture phase errors in microwave re- 
flectors (Cheng and Grusauskas), 260, 
99 

Microwaves. Applications of microwaves in 
scientific research (Klinger), 256, 129 
Certain matters concerning scaling in the 
magnetron with special reference to the 
relative efficiency of magnetrons of dif- 
ferent sizes (Swann), 246, 149 
Genesis of a generator— the early history 
of the magnetron (Wathen), 255, 271 
The radiation Green’s functions (Linhart) , 
258, 99 

Mikita, Joseph John. Levy Medal, 243, 332 

Military engineering. Electronics for de- 
fense and industry (Engstrom), 255, 1 
Operation DEW line (Bagnall), 259, 481 
Research work of The Franklin Institute 
during World War II on airborne fire 
control apparatus (McClarren), 246,273 
The “SS United States” (Gibbs), 256, 545 
Science in national security (Ritchie),, 
246, 223 

A system for rapid production of photo- 
graphic records (Brown, Blackmer and 
Kunz), 242, 203 

Technical and tactical features of radar 
(DeWitt), 241, 97 

Millspaugh, William Hulse. Longstreth 
Medal, 248, 87 

Mineralogy. Frederick Augustus Genth, 
1820-1893, chemist— mineralogist— collec- 
tor (Myers and Zerfoss), 241, 341 

Minimotion typewriter keyboard (Griffith), 
248, 399 

Minimum and maximum sensitivities of pho- 
tographic emulsions (Trivelli), 248, 225 

Minting process. The story of the new 
Benjamin Franklin half-dollar (Ross), 
246, 53 

Mirages. Meteorological conditions accom- 
panying mirages in the Salt Lake Desert 
(Ives), 245, 457 

Recurrent mirages at Puerto Penasco, 
Sonora (Ives), 252, 285 

Mirrors. A study of chemically deposited 
silver mirrors (Morgan and Myers), 
246, 363' 

Missile guidance. The perturbation calculus 
in missile ballistics (Drenick), 251, 423' 

Mixtures. Analysis of coiitmuity of one 
phase in a powder mixture of two 
phases (Forscher), 259, 107 
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Modeling with light (Moon and Spencer), 
251, 453 

Modern approach to “dimensions” (Moon 
and Spencer), 248, 495 
Modulated oscillators. Amplitude varia- 
tions in a frequency-modulated oscillator 
(Cunningham), 256, 311 
Molds. Inactivation of molds by germicidal 
ultraviolet energy (Luckiesh, Taylor, 
Knowles and Leppelmeier) , 248, 311 
Molecular weight. Giant molecules in solu- 
tion (Svedberg), 248, 469 
Molina, Edward C. Cresson Medal, 253, 81 
Momentum transfer theory. On the two- 
dimensional steady turbulent flow of a 
compressible fluid far behind a solid 
symmetrical body (Krzywoblocki). I. 
(Momentum transfer theory), 247, 33 
Money. The story of the new Benjamin 
Franklin half-dollar (Ross), 246, 53 
Monograph. Introduction to monograph on 
exhaust turbocharging (Eksergian),2S6, 
57 

Moss, Sanford A. Potts Medal, 241, 70 
Motor fuels. Elimination of combustion 
knock (Barber, Malin and Mikita), 241, 
275 

Motors. Analysis of partly symmetrical 
machines by means of unitary transfor- 
mation (Shell and Broadbent), 254, 473 
Disturbances in the induction machine due 
to broken squirrel-cage rings (Mish- 
kin), 259, 133 

A new homopolar motor (Ku and Kamal), 
258, 7 

Moyroud, Louis M. Wetherill Medal, 259, 
248 

Muler, Peter J. Certificate of Merit, 242, 
83 

Multidimensional servo systems. A theory 
of multidimensional servo systems (Go- 
lomb and Usdin), 253, 29 
Museum Notes 

Activities for school year 1948-49, 246, 
427 

(Alphabets), 252, 264 
Atomic energy, 246, 348 
(Ball bearings), 249, 416 
(Bell Telephone exhibit), 249, 326 
The bicycle collection, 257, 327 
Bouncing balls, 258, 409 
Calculation made easy, 259, 541 
Christmas at the Planetarium, 260, 539 
(Collection of airplane models), 252, 351 
(C 3 rrus Chambers), 249, 90 


(da Vinci models), 254, 81 
Dedication of the Nickelodeon, 259, 251 
(Driverater), 254, 174 
(Early printing), 253, 81 
Edison's first lamp, 257, 503 
(Education of youth), 247, 514 
Fels Planetarium, 246, 517 
(Fire fighting), 250, 173 
(Fighting fire with foam), 251, 278 
Formed steel, 258, 61 
(Foucault pendulum), 251, 546 
Franklin Bible, 258, 315 
(Frankliniana), 255, 72 
Frankliniana, 256, 273 
(Hall of Honor), 247, 602 
(History of the Museum), 247, 170 
(History of the Museum), 247, 403 
The human heart, 257, 237 
(Illumination), 249, 158 
The illusion section of The Franklin In- 
stitute Museum, 251, 392 
The internal combustion engine, 259, 365 
(Iron industry), 254, 331 
(Iron making furnaces), 253, 514 
James Watt (1736-1819), 256, 375 
(Jefferys stamp collection), 254, 248 
(Joseph Saxton’s magneto-electrical ma- 
chine), 251, 474 
(Kenya gems), 252, 437 
(Lighthouse), 254, 541 
(Lightning rod exhibit), 255, 246 
(Link Trainer), 249, 501 
(Locomotive # 60,000), 250, 265 
(Locomotive room), 255, 149 
A masterpiece restored, 248, 81 
Mechanical solar systems, 252, 88 
Metal coinage, 260, 327 
Naval aviation exhibit, 256, 185 
(Navigation), 250, 365 
(Navigation aids) , 252, 202 
Newcomen atmospheric engine, 259, 463 
The Nickelodeon, 259, 155 
“Oil serves America,” 256, 87 
(Old fire engines), 253, 179 
The Orukter Amphibolis, 249, 242 
(Paper making), 250, 76 
Papermaking, 256, 469 
(Pendulum), 248, 261 
Perpetual motion, 258, 153 
Platinum, 257, 67 
Printing, 259, 59 
Radiosondes, 248, 444 
(R.emote control), 248, 340 
“The Rocket” — early steam locomotive, 
257, 409 
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Museum Notes (cont) 

Rubber exhibit, 246, 256 
(“Science Adventures”), 255, 340 
(Science adventures for small fry), 248, 
171 

(Science Fair), 251, 650 
(Ship rudders), 254, 426 
(Star of Bethlehem), 248, 564 
(Star of Bethlehem), 250, 579 
Star of Bethlehem, 258, 509 
(Strasbourg clock), 253, 609 
The Strasbourg clock, 260, 429 
(Sun Oil exhibit), 250, 452 
Surveyor’s compass, 255, 563 
“Taconic”: command ship, 258, 235 
Temperature measurements by electricity, 
251, 178 

(Transistor exhibit), 253, 264 
A trip to the moon, 247, 264 
Unique model railroad, 247, 72 
Wright Brothers’ model B, No. 13, 256, 
567 

Writing materials and tools, 260, 241 
Music. Beauty, the ideal — of the arts and 
the sciences (Swann), 257, 431 
Bio-mechanics, a new approach to music 
education (Polnauer), 254, 297 
A proposed musical notation (Moon), 
253, 125 

N 

National Bureau of Standards. Fiftieth an- 
niversary of the National Bureau of 
Standards, 252, 261 

National security. Science in national se- 
curity (Ritchie), 246, 223 
Natural modes of vibration of simple frames 
(Bennon), 243, 13 

Nature. Is the universe planned? (Swann), 
255, 367 

Navigation. GPI — ^an automatic naviga- 
tional computer (Tull and MacLean), 
242, 373 

The interconnection of dead-reckoning and 
radar data for precision navigation and 
prediction (Chance), 242, 355 
The story of aids to navigation (Coulson), 
248, 273 

Network analysis. Applications of network 
theorems in transient analysis (Yu), 
248, 381 

Carrier compensation for servomechanisms 
(Blanton), 250, 391, 525 


Frequency-coordinate vector diagram (Or- 
dung and Krauss), 251, 343 
Network analysis by least power theorems 
(Ryder), 254, 47 

Resume of Maxwell’s and Kirchhoff’s 
rules for network analysis (Ku), 253, 
211 

Solution of transients in active four-ter- 
minal networks (Epstein), 251, 607 
Stabilization of carrier-frequency servo- 
mechanisms (Sobczyk), 246, I. Gain- 
phase margin diagrams of controller 
characteristics, 21; II. Design formulae 
for proportional-derivative networks, 95 ; 
III Methods of obtaining required car- 
rier phase-shift, 187 

Network response. Analysis of network re- 
sponse to periodic waves (Seal), 257, 13 
Network solutions. Detailed example of 
interconnecting piece-wise solutions 
(Kron), 259, 307 

Network synthesis. A note on the solution 
of certain approximation problems in 
network synthesis (Fano), 249, 189 
The synthesis of sequential switching cir- 
cuits (Huffman), 257, 161, 275 
Theoretical limitations on the broadband 
matching of arbitrary impedances 
(Fano), 249, 57, 139 

Network theory. The algebraic theory of 
linear transmission networks (Arsove), 
255, 301, 427 

A general theory of linear signal trans- 
mission systems (Zadeh), 253, 293 
Neutrons. Slow neutron induced radioactivi- 
ties of nuclear explosions (Mandeville), 
252, 297; III, 255, 133 
Newcomen Medal 
Ackart, Everett G. : 243, 248 
Harter, Isaac: 249, 413' 

Rowand, Will H.: 256, 563 
Newton, George C., Jr. Levy Medal, 256, 
84 

Niobium. Radiations from Zr®^ and Nb®^ 
(Mandeville, Shapiro, Mendenhall, 
Zucker and Conklin), 254, 381 
Node method. Resume of Maxwell’s and 
Kirchhoff's rules for network analysis 
(Ku), 253, 211 

Noise. Noise and oscillations in hot cathode 
arcs (Cobine and Gallagher), 243, 41 
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Noise (cont.) 

Very low frequency noise power from the 
lightning discharge (Barlow, Frey and 
Newman), 258, 187 

Nomenclature. Languages for science (Moon 
and Spencer), 246, 1 

A proposed musical notation (Moon), 253, 
125 

Nomographs. Construction of alignment 
nomogram from empirical data (Lo- 
Ho), 245, 227 

Simplified interflection calculations (Moon 
and Spencer), 251, 215 
Some properties of hyperbolic coordinate 
systems (Burrows), 254, 127 

Nonlinear analysis. A method for solving 
third and higher order nonlinear dif- 
ferential equations (Ku), 256, 229 
Nonlinear analysis of electromechanical 
problems (Ku), 255, 9 

Nonlinear oscillations. Amplitude variations 
in a frequency-modulated oscillator 
(Cunningham), 256, 311 
Nonlinear study of frequency modulated 
oscillator (Gross), 257, 481 
On interaction of non-linear oscillations 
(Minorsky), 256, 147 
Stationary solutions of certain nonlinear 
differential equations (Minorsky), 254, 
21 

Nonlinear servomechanisms. Analysis of 
nonlinear servos by phase-plane-delta 
method (Buland), 2'57, 37 

Nonlinear systems. Analysis of nonlinear 
systems with more than one degree of 
freedom by means of space trajectories 
(Ku), 259, 115 

A contribution to the theory of nonlinear 
systems (Zadeh), 255, 387 
Response of an elastically non-linear sys- 
tem to transient disturbances (Evaldson, 
Ayre and Jacobsen), 248, 473 

Nonlinear transformers. An extension of a 
theory of magnetic amplifiers (Beyer 
and Wei), 250, 25 

Nonlinear vibration absorber. Synthesis of 
a nonlinear dynamic vibration absorber 
(Roberson), 254, 205 

Nordberg, Martin E. Wetherill Medal, 253, 
347 

Norton, Kenneth Alva. Ballantine Medal, 
258, 56 

Notation. A proposed musical notation 

(Moon), 253, 125 


Notch effect. A note on the notch effect of 
metals (Minamiozi and Okubo), 249, 49 
Nuclear dynamics. The dynamics of nuclear 
reactions (Mandeville), 244, 385 
Nuclear energy. Recent developments in the 
technology of ceramic materials for nu- 
clear energy service (Warde and John- 
son), 260, 455 

Nuclear physics. The beginnings of the 
atomic bomb (Chadwick), 252, 453 
The effective path length through a ver- 
tical cosmic-ray telescope (Witmer and 
Pomerantz), 246, 293 
The dynamics of nuclear reactions (Man- 
deville), 244, 385 

The future of nuclear physics (Fermi), 
244, 1 

High-speed direct-inking recording system 
(Pomerantz and Pfeiffer), 248, 305 
An integrating radiation meter (Mont- 
gomery and Montgomery), 241, 55 
Microtrons (electron cyclotrons) for X 
and K band operation (Kaiser) , 257, 89 
On the theory of angular correlation phe- 
nomena (Eisenbud), 251, 231 
Radiations from radioactive rhodium 
(109) (Mandeville and Shapiro), 253, 
145 

The slow neutron-induced radioactivities 
of nuclear explosions (Mandeville), 252, 
297; III, 255, 133 

The storage of energy in some activated 
alkali halide phosphors (Albrecht and 
Mandeville), 257, 353 
See Bartol Research Foundation Notes 
Nuclear power. Fuels of the future (Sill- 
cox), 259, 183 

Nuclear power and industry (Grebe), 255, 
409 

Nuclear radiation. Slow neutron induced 
radioactivities of nuclear explosions 
(Mandeville), 252, 297; III, 255, 133 
Nuclear reactions. The dynamics of nuclear 
reactions (Mandeville), 244, 385 
Null-unit function. The use of the null-unit 
function in generalized integration 
(Smith and Alger), 253, 235 
Number theory. Addendum and correction 
to “Radio technology and the theory of 
numbers” (van der Pol), 256, 265 
Radio technology and the theory of num- 
bers (van der Pol), 255, 475 
Numerical analysis. Numerical transforma- 
tion procedures in continuous beam anal- 
ysis (Benscoter), 244, 15 
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Nutrition. Better nutrition for more people 
(Sherman), 251, 93 

The earth and the fulness thereof (Bear), 
254, 43 

Research for better nutrition (Sherman), 
242, 1 

Nyquist diagrams. Stabilization of carrier- 
frequency servomechanisms (Sobczyk), 
246, I. Gain-phase margin diagrams of 
controller characteristics, 21 ; II, Design 
formulae for proportional-derivative net- 
works, 95; III. Methods of obtaining 
carrier phase-shift, 187 

O 

Oblate spheroidal wave functions (Leitner 
and Spence), 249, 299 
Octahedral theory. The part of octahedral 
theory in the study of the plasticity of 
metals (Roop), 249, 223 
Operating modes of a servomechanism with 
non-linear friction (Lauer), 255, 497 
Operational approach to non-linear circuit 
analysis (Cohen), 247, 573 
Operational calculus. A general theory of 
linear signal transmission systems 
(Zadeh), 253, 293 

The solution of boundary value problems 
by multiple Laplace transformations 
(Estrin and Higgins), 252, 153 
Operational method. Deflection of beams by 
the operational method (Thomson) , 247, 
557 

Note on “Operational approach to non- 
linear circuit analysis” (Cohen), 252, 63 
Optics. Infrared measurements, past and 
present (Plyler), 259, 17 
Light distribution from rectangular sources 
(Moon and Spencer), 241, 195 
Light distributions in rooms (Moon and 
Spencer), 242, 111 

Recurrent mirages at Puerto Penasco, 
Sonora (Ives), 252, 285 
Some applications of photic field theory 
(Moon and Spencer), 255, 113 
Television (Zworykin), 244, 131 
Theory of the photic field (Moon and 
Spencer), 255, 33 

Ordinary linear differential equations. 
Method of solving differential equations 
with constant coefficients (Lyon), 246, 
159 

Ordnance. Army ordnance today (Quin- 
ton), 253, 535 


Science in national security (Ritchie), 
246, 223 

Orientation effects. Electron diffraction 
studies of etched Au leaf films (Stauder 
and Weber), 251, 351 

Orthogonal mapping. Some coordinate sys- 
tems associated with elliptic functions 
(Moon and Spencer), 255, 531 

Oscillation. Amplitude variations in a fre- 
quency-modulated oscillator (Cunning- 
ham), 256, 311 

Energy fluctuations in a van der Pol os- 
cillator (Minorsky), 248, 205 
General dynamical considerations applied 
to piezoelectric oscillations of a crystal 
in an electrical circuit (Swann), 242, 
167 

Noise and oscillations in hot cathode arcs 
(Cobine and Gallagher), 243, 41 
Nonlinear study of frequency modulated 
oscillator (Gross), 257, 481 
On asynchronous action (Minorsky), 259, 
209 

On interaction of non-linear oscillations 
(Minorsky), 256, 147 
On the method of van der Pol and its 
application to non-linear control prob- 
lems (Bulgakov), 241, 31 
The relay oscillator and related devices 
(Ives), 242, 243 

Some events in the early history of the 
oscillating magnetron (White) , 254, 197 
Stationary solutions of certain nonlinear 
differential equations (Minorsky), 254, 
21 

A study of surging in fan or compressor 
systems (Binder), 241, 125 

Oscillograph. Visual measurements of short 
pulses of direct current (Ordung), 245, 
37 

Oxycat World's biggest cleaning job 
(Houdry), 258, 175 

P 

pH. pH-composition relations in the system 
NaaO-SiOr-HaO at 20° C. (Bacon and 
Wills), 258, 347 

Panel lighting. Lighting design by the inter- 
flection method (Moon and Spencer), 
242, 465 

Paradoxes. Some electromagnetic paradoxes 
(Moon and Spencer), 260, 373 

Parkinson, David Bigelow. Potts Medal, 
245, 76 
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Partial dif?erential equations. Detailed ex- 
ample of interconnecting piece-wise so- 
lutions (Kron), 259, 307 
Solutions of some partial differential equa- 
tions (with tables) (Weinberg), 252, 43 

Particle accelerators. Microtrons (electron 
cyclotrons) for X and K band operation 
(Kaiser), 257, 89 

Particle emission. The dynamics of nuclear 
reactions (Mandeville), 244, 385 

Particle-size distribution. Analysis of the 
particle-size distribution of the grains 
producing a photographic image (Love- 
land, Menihan and Trivelli), 246, 459 
The distribution of particle sizes (Kot- 
tler), 250, 339, 419 

The goodness of fit and the distribution of 
particle sizes (Kottler), 251, 499, 617 
The mathematical description of certain 
breakage mechanisms leading to the 
logarithmico-normal distribution (Ep- 
stein), 244, 471 

Patents. American inventors’ debt to the 
Institute (Paniagua), 247, 1 
Increasing inventive creativeness (Tuska), 
260, 93' 

A neglected aspect of research (Coulson), 
241, 187 

Records of research (Jackson), 254, 355 
So, you want to be an inventor (Tuska), 
255, 177 

A study of patent policies in educational 
institutions, giving specific attention to 
the Massachusetts Institute of Technol- 
ogy (McKusick), 245, 193, 271 

Pauli, Wolfgang. Franklin Medal, 253, 263 

Pendulums. Centenary of the Foucault pen- 
dulum (Coulson), 252, 457 
Correction of spherical error of a pendu- 
lum (Bush and Jackson), 252, 463 
A dynamical analogue (Minorsky), 243, 
131 

Note on “Correction of spherical error of 
a pendulum” (Bush and Jackson), 253, 
66 

Stationary solutions of certain nonlinear 
differential equations (Minorsky), 254, 
21 

Penicillin. Synthesis of penicillin (Robin- 
son), 244, 5 

Penney, Gaylord W. Wetherill Medal, 250, 
447 

Pennsylvania history. The Conestoga wagon 
(Coulson), 246, 215 


The Pennsylvania associations of Joseph 
Priestley (Hepburn), 244, 63, 95 
Philadelphia leaders in agriculture (Flet- 
cher), 258, 83' 

Periodic wave analysis. Analysis of net- 
work response to periodic waves (Seal), 
257, 13 

Perturbation calculus in missile ballistics 
(Drenick), 251, 423 

Perturbation theory. On the flow behind an 
axially symmetrical attached curved 
shock (Pai), 257, 383 

Petroleum. New products of the petroleum 
industry (Field), 243, 95 
Pew, J. Howard. Vermilye Medal, 250, 1 
Pharmaceuticals. Synthesis of penicillin 
(Robinson), 244, 5 

Phase continuity. Analysis of continuity of 
one phase in a powder mixture of two 
phases (Forscher), 259, 107 
Phase errors. Determination of aperture 
phase errors in microwave reflectors 
(Cheng and Grusauskas), 260, 99 
Phase-plane method. A -method for solving 
third and higher order nonlinear differ- 
ential equations (Ku), 256, 229 
Transient vibration of linear multi-degree- 
of-freedom systems by the phase-plane 
method (Ayre), 253, 153 
Analysis of nonlinear servos by phase- 
plane-delta method (Buland), 257, 37 
Phase-space method. Analysis of nonlinear 
systems with more than one degree of 
freedom by means of space trajectories 
(Ku), 259, 115 

“Philadelphia” experiment. Experimental 
lightning research (Norinder), 253, 471 
Lightning protection since Franklin’s day 
(McEachron), 253, 441 
Prejudice against the introduction of light- 
ning rods (Cohen), 253, 393 
The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
Philately. Benjamin Franklin and the Post 
Office (Coulson), 250, 191 
Philosophy. Beauty, the ideal— of the arts 
and the sciences (Swann), 257, 431 
Is the universe planned? (Swann), 255, 
367 

The known and the unknown (Swann), 
259, 381 

Science today and yesterday (Swann), 
251, 167 
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Phosphorescence. The storage of energy in 
some activated alkali halide phosphors 
(Albrecht and Mandeville), 257, 353 

Photic field. Some applications of photic 
field theory (Moon and Spencer), 255, 
113 

Theory of the photic field (Moon and 
Spencer), 255, 33 

Photographic emulsions. The charge effect 
in relation to the kinetics of photo- 
graphic development. V. Dependence 
upon grain size and iodide content of 
the emulsion (James), 243, 235 
“Developable” and developed silver halide 
grains (Silberstein), 249, 207 
Generalities concerning “simple” and mixed 
photographic emulsions as manifested by 
their characteristic curve (Silberstein), 

253, 323 

Macroscopic sensitometry, opacity and pho- 
tographic density, specular and diffuse 
(Silberstein), 251, 359 
Minimum and maximum sensitivities of 
photographic emulsions (Trivelli), 248, 
225 

Properties of an exponential size-frequency 
distribution of finite extent (Silberstein), 

254, 221 

The structure of the developed photo- 
graphic image (Mees), 260, 259 
Studies in the sensitivity of photographic 
materials (Trivelli) : II. Effects on the 
shape of the characteristic curves of 
photographic emulsions, 241, 1 ; III. 
Intrinsic sensitivity, 241, 85 ; IV. A ten- 
tative explanation of the intrinsic sensi- 
tivity, 241, 315; V. The effective grain 
surface of latent-image formations, 242, 
103 

Photographic papers. An objective method 
of specification for sensitometric curves 
of photographic papers (Morrison), 243, 
55 

Photographic theory. Analysis of the par- 
ticle-size distribution of the grains pro- 
ducing a photographic image (Love- 
land, Menihan and Trivelli), 246, 459 
The charge effect in relation to the kinetics 
of photographic development. V. De- 
pendence upon grain size and iodide con- 
tent of the emulsion (James), 243, 235 
The effect of gradual light absorption in 
a film of non-negligible thickness (Sil- 
berstein), 252, 33 


Elementary probability of efficient absorp- 
tion of a quantum proportional to the 
volume of a grain (Silberstein), 255, 51 
Generalities concerning “simple” and mixed 
photographic emulsions as manifested by 
their characteristic curve (Silberstein), 
253, 323 

Macroscopic sensitometry, opacity and pho- 
tographic density, specular and diffuse 
(Silberstein), 251, 359 
An objective method of specification for 
sensitometric curves of photographic 
papers (Morrison), 243, 55 
Paucity of quanta rendering a silver halide 
grain developable (Silberstein), 251,263 
The structure of the developed photo- 
graphic image (Mees), 260, 259 
Studies in the sensitivity of photographic 
materials (Trivelli) : 11. Effects on the 
shape of the characteristic curves of 
photographic emulsions, 241, 1 ; III. 
Intrinsic sensitivity, 241, 85 ; IV. A 
tentative explanation of the intrinsic sen- 
sitivity, 241, 315 ; V. The effective grain 
surface of latent-image formations, 242, 
103 

Superposition or mixture of simple quantic 
characteristic curves of photographic 
emulsion layers (Silberstein), 252, 309 
Photography. Calculation of camera ex- 
posure (Moon and Spencer), 258, 113 
Ferrography (Atkinson and Ellis), 252, 
373 

Fifty years of photographic research 
(Mees), 258, 497 

Modeling with light (Moon and Spencer), 
251, 453 

A system for rapid production of photo- 
graphic records (Brown, Blackmer and 
Kunz), 242, 203 

Photometry. Analytic representation of ex- 
perimental spectroradiometric curves 
(Moon and Spencer), 244, 441 
Calculation of camera exposure (Moon 
and Spencer), 258, 113 
Light distributions in rooms (Moon and 
Spencer), 242, 111 

A photometric investigation of dust 
(Spencer and Malkiel), 245, 389 
Photometric research on the eclipsing 
variable ZZ Cassiopeiae (Levitt), 247, 
101 

Photometries in astronomy (Moon and 
Spencer), 258, 461 
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Photometry (cont.) 

Simplified interflection calculations (Moon 
and Spencer), 251, 215 
Some applications of photic field theory 
(Moon and Spencer), 255, 113 
Theory of the photic field (Moon and 
Spencer), 255, 33 

Photoreactivation. Spectral radiation in- 
volved in photoreactivation of ultra- 
violet-irradiated cultures of micro-or- 
ganisms (Knowles and Taylor), 252,217 

Physics. The colloquium on auroral physics 
(Gerson), 253, 331 

The colloquium on mesospheric physics 
(Gerson), 250, 472 

Emergent energy (Strdmberg), 241, 323 
A modern approach to “dimensions” 
(Moon and Spencer), 248, 495 
The pyramid of physics (Herzberger), 

241, 229 

Twentieth century physics (Rabi), 251,44 

Pictorial radio (Tuska), 253, 1, 95 

Piezoelectricity. Applications of tensor anal- 
ysis to elasticity and piezoelectricity 
(Jurmain), 245, 475 

General dynamical considerations applied 
to piezoelectric oscillations of crystal in 
an electrical circuit (Swann), 242, 167 
Growing piezoelectric crystals (Walker), 
250, 481 

Pipe. On turbulent flow in circular pipe 
(Pai), 256, 337 

Planetary travel. Planetary properties of 
fast cars (Zahm), 245, 331 

Plastic flow. The part of octahedral theory 
in the study of the plasticity of metals 
(Roop), 249, 223 

Plastic stress-strain relations. Triaxial 
plastic stress-strain relations for an 
aluminum alloy 14S-T4 (Marin and 
Wiseman), 260, 397 

Plasticity. Deformation in relation to time, 
pressure and temperature (Nutting), 

242, 449 

Graphical analysis of impact of bars 
stressed above the elastic range (De- 
Juhasz), 248, 15, 113 
Partially plastic thick-walled tubes (Mac- 
Gregor, Coffin and Fisher), 245, 135 
Plastic stress-strain relations under radial 
and non-radial combined stress loading 
(Marin and Sauer), 256, 119 
Recent progress in the plastic methods of 
structural analysis (Symonds and Neal), 
252, 383, 469 


Shear modulus and viscosity relations in 
plastic materials (Swann), 259, 11 
Some extensions of elementary plasticity 
theory (Edelman and Drucker), 251, 
581 

Plate theory. On the complex representa- 
tion of the general extensional and flex- 
ural problems of thin plates and their 
analogies (Yu), 260, 269 
Plates. Resistance of plates with small elec- 
trodes (McCleskey), 253, 59 
Poisson equations. A string-net analog for 
the numerical solution of the equations 
of Laplace and Poisson (Tea) , 258, 287 
Polarization. The case of charged density 
distribution versus semi-permanent po- 
larization as a basis for electret behavior 
(Swann), 256, 167 

Fundamentals in the behavior of electrets 
(Swann), 255, 513‘ 

On certain matters pertaining to electrets 
(Swann), 250, 219 

Polarization in thorium oxide crystals 
(Danforth and Bodine), 260, 467 
Polymers. Silicones: food for imagination 
(McGregor), 242, 93 

Polynomial equations. A neglected method 
for resolution of polynomial equations 
(Taylor), 257, 459 

Solution of algebraic equations (Aldrich), 
256, 59 

Polytropic process. The equation of poly- 
tropic process of real gases (Malic), 
259, 235 

Post office. Benjamin Franklin and the 
Post Office (Coulson), 250, 191 
Potential functions. An application of the 
theory of the complex variable to the 
mapping of some potential functions 
(Morgan), 243, 309 

Potential theory. Cylindrical and rotational 
coordinate systems (Moon and Spencer), 
252, 327 

Mixed boundary value problems in poten- 
tial theory (Huth), 257, 121 
Potts Medal 

Adams, Basil Albert : 251, 275 
Eckert, J. Presper, Jr.: 247, 70 
Foust, Clifford M.: 251, 275 
Hanna, Clinton Richards : 247, 70 
Holmes, Eric Leighton: 251, 275 
Houdry, Eugene J. : 245, 345 
Kent, Robert Harrington: 243, 74 
Lovell, Clarence Anding: 245, 76 
Mauchly, John WilHam: 247, 70 
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Potts Medal (cont.) 

Moss, Sanford A.: 241, 70 
Parkinson, David Bigelow; 245, 76 
Tuve, Merle A. : 248, 443 
Zworykin, Vladimir Kosma : 241, 445 

Poultry. The influence of the temperature 
and the period of keeping upon the bio- 
chemical changes in the common fowl 
gallus domesticus (Hepburn), 249, 393, 
475 

Powder. Erosion in vent plugs, the effect of 
vent diameter (Wiegand), 244, 291, 363 

Powder metallurgy. Analysis of continuity 
of one phase in a powder mixture of 
two phases (Forscher), 259, 107 

Power. Early steam engines in America 
(Coulson), 243, 219 

Electrical indicating instruments used in 
early Edison central stations (Brooks), 
256, 401 

Fuels of the future (Sillcox), 259, 183 
History of power transmission (Williams) , 
248, 1 

Nuclear power and industry (Grebe), 255, 
409 

Power systems. Transient analysis of three- 
phase power systems (Gross and Ra- 
bins), 251, 333‘, 521 

Power theorems. Network analysis by least 
power theorems (Ryder), 254, 47 

Power transmission. History of power 
transmission (Williams), 248, 1 
Unbalances of untransposed overhead lines 
(Gross), 254, 487 

Predictions in science. See “Science and 
Tomorrow" 

Preparation of vanadium pentoxide sols by 
ion exchange (Devlin, McNabb and 
Hazel), 248, 251 

Pressure vessels. Residual stresses in heavy- 
wall cylinders (Faupel), 259, 405 
Stress analysis of a hemispherical pressure 
vessel head under concentric line loads 
(Malkin), 251, 247 

Pressure-sensing instrument, A new (Frank 
and Gibson), 258, 21 

Prestressing. Residual stresses in heavy- 
wall cylinders (Faupel), 259, 405 

Prevention of mold growth. Inactivation of 
molds by germicidal ultraviolet energy 
(Luckiesh, Taylor, Knowles and Lep- 
pehneier), 248, 311 

Priestley, Joseph. Franklin, Priestley and 
the Samuel Vaughan, Jr. manuscripts. 

I77H782 (Pettengill), 247, 195 


New honors of discovery for Dr. Joseph 
Priestley (Trow), 242, 197 
The Pennsylvania associations of Joseph 
Priestley (Hepburn), 244, 63, 95 
Principle of least work. On the so-called 
principle of least work method (Krzy- 
woblocki), 243, 187; II, 244, 465 
Printing. Ferrography (Atkinson and El- 
lis), 252, 373 

Probability theory Elementary probability 
of efficient absorption of a quantum pro- 
portional to the volume of a grain (Sil- 
berstein), 255, 51 

Production standards. The effect of the war 
upon production standards and the out- 
look for the future (Kelly), 244, 7 
Propellant systems. Application of near- 
equilibrium criteria during adiabatic flow 
to representative propellant systems 
(Penner), 249, 441 

Properties of materials. Deformation in 
relation to time, pressure and tempera- 
ture (Nutting), 242, 449 
Proportional counters. Fluctuations in pro- 
portional counters (Swann), 249, 133 
Prosthetic devices. The mechanical design 
of muscle-operated arm prostheses 
(Blaschke and Taylor), 256, 435 
Protective systems. Experimental lightning 
research (Norinder), 253, 471 
Lightning protection since Franklin’s day 
(McEachron), 253, 441 
Prejudice against the introduction of light- 
ning rods (Cohen), 253, 393 
The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
Public address systems. Wireless sound 
systems (Hargens), 260, 351 
Public utilities. Dedication to public serv- 
ice (Bryans), 252; 1 

Pumping systems. Steady forced vibration 
of a non-conservative system with vari- 
able mass; a pumping system (Ayre, 
Jacobsen and Phillips), 250, 315 
Pure air. World’s biggest cleaning job 
(Houdry), 258, 175 

Pursuit curves. Aerodynamic pursuit curves 
for overhead attacks (Handelman), 247, 
205 

Q 

Quantum mechanics. On the theory of an- 
gular correlation phenomena (Eisen- 
bud), 251, 231 
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Quantum theory of exposure. The effect of 
gradual light absorption in a film of 
non-negligible thickness (Silberstein), 
252, 33 

Elementary probability of efficient absorp- 
tion of a quantum proportional to the 
volume of a grain (Silberstein), 255, 51 
Macroscopic sensitometry, opacity and 
photographic density, specular and dif- 
fuse (Silberstein), 251, 359 
Minimum and maximum sensitivities of 
photographic emulsions (Trivelli), 248, 
225 

Properties of an exponential size-frequency 
distribution of finite extent (Silber- 
stein), 254, 221 

Quantum theory of sensitivity. Generalities 
concerning “simple” and mixed photo- 
graphic emulsions as manifested by their 
characteristic curve (Silberstein), 253, 
323 

Paucity of quanta rendering a silver halide 
grain developable (Silberstein), 251, 263 
Superposition or mixture of simple quantic 
characteristic curves of photographic 
emulsion layers (Silberstein), 252, 309 

Quench hardening. Development, principles, 
and applications of interrupted quench 
hardening (Harvey), 255, 93 

R 

Radar. Applications of microwaves in sci- 
entific research (Klinger), 256, 129 
Certain matters concerning scaling in the 
magnetron with special reference to the 
relative efficiency of magnetrons of dif- 
ferent sizes (Swann), 246, 149 
The interconnection of dead-reckoning and 
radar data for precision navigation and 
prediction (Chance), 242, 355 
Operation DEW line (Bagnall), 259, 481 
Pictorial radio (Tuska), 253, 1, 95 
The radio background of radar (Guerlac), 
250, 285 

A system for rapid production of photo- 
graphic records (Brown, Blackmer and 
Kunz), 242, 203 

Technical and tactical features of radar 
(DeWitt), 241, 97 

Radiation. An integratmg radiation meter 
(Montgomery and Montgomery), 241, 
55 

Infrared measurements, past and present 
(Plyler), 259, 17 


The interconnection of dead-reckoning and 
radar data for precision navigation and 
prediction (Chance), 242, 355 
Killing air-borne respiratory micro-organ- 
isms with germicidal energy (Luckiesh, 
Taylor and Knowles), 244, 267 
The radiation Green’s functions (Linhart), 
258, 99 

Radiation heating of a plane parallel slab 
by a parallel semi-infinite heater (Dan- 
forth), 250, 146 

Radiation transfer considerations in the 
heating of a cathode sleeve (Danforth 
and Haddad), 250, 135 
Radiations from radioactive rhodium (105) 
(Mandeville and Shapiro), 253, 145 
Radiations from Zr^ and Nb®^ (Mande- 
ville, Shapiro, Mendenhall, Zucker and 
Conklin), 254, 381 

Ultrasonic delay lines. I (Huntington, 
Emslie and Hughes), 245, 1 
Ultrasonic delay lines. II (Emslie, Hunt- 
ington, Shapiro and Benfield), 245, 101 
See Bartol Research Foundation Notes 
Radio. Addendum and correction to “Radio 
technology and the theory of numbers” 
(van der Pol), 256, 265 
A ferroelectric amplifier (Urkowitz) , 254, 
S17 

Pictorial radio (Tuska), 253, 1, 95 
A preview of the Western Union system 
of radio beam telegraphy (Millar), 241, 
397; 242, 23 

The radio background of radar (Guerlac), 
250, 285 

Radio's memorable anniversary (Coulson), 
253, 287 

Radio technology and the theory of num- 
bers (van der Pol), 255, 475 
Technical and tactical features of radar 
(DeWitt), 241, 97 

TEM waves in cylindrical systems (Moon 
and Spencer), 256, 325 
Wireless sound systems (Hargens), 260, 
351 

Radio astronomy (Klinger), 256, 353 
Radioactivity. Annual report of the Bio- 
chemical Research Foundation of The 
Franklin Institute (1945) (McDonald), 
241, 23 

An integrating radiation meter (Mont- 
gomery and Montgomery), 241, 55 
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Radioactivity (cont) 

Radiations from radioactive rhodium 
(105) (Mandeville and Shapiro), 253, 
145 

Radiations from Zr^ and Nb®^ (Mande- 
ville, Shapiro, Mendenhall, Zucker and 
Conklin), 254, 381 

The relative stopping power of gases for 
alpha particles from polonium (Hat- 
field, Lockenvitz and Colby), 247, 133 

Secondary electron emission from oxide- 
coated cathodes (Pomerantz), 241, 415; 
242, 41 

The slow neutron-induced radioactivities 
of nuclear explosions (Mandeville) , 252, 
297; III, 255, 133 

The use of C“ and C^* in medical research 
(Wilson), 244, 209 

See Bartol Research Foundation Notes 
Radiosondes. New cosmic ray radiosonde 
techniques (Korff and Hamermesh), 
241, 355 

Railroads. Future developments in trans- 
portation (Kettering), 251, 109 

Railroads in the war (Clement), 242, 345 
Rain. The evolution of rain (Humphreys), 
241, 391 

Rajchman, Jan A. Levy Medal, 245, 346 
Razek, Joseph. Certificate of Merit, 242, 83 
Razon. Guided bombs in World War II 
(Grondahl), 245, 87 

Reactive gas mixtures. Thermodynamic 
properties of reactive gas mixtures 
(Campbell), 251, 437 

The thermodynamics of critical phenomena 
in gases (Lee) , 256, 245 
Reactors. Nuclear power and industry 
(Grebe), 255, 409 

Reading aids. Research on reading aids for 
the blind (Zworykin, Flory and Pike), 
247, 483 

Reciprocating engines. The elimination of 
combustion knock (Barber, Malin and 
Mikita), 241, 275 

The maximum inertia force and maximum 
speed of the crosshead in reciprocating 
engines (Kimball), 242, 309 
Reciprocating pumps. Steady forced vibra- 
tion of a non-conservative system with 
variable mass ; a pumping system (Ayre, 
Jacobsen and Phillips), 250, 315 
Recording. Ferrography (Atkinson and 
Ellis), 252, 373 

High-speed direct-inking recording system 
(Pomerantz and Pfeiffer), 248, 305 


Records of research (Jackson), 254, 355 
Redundant systems. Some notes on the 
analysis of redundant systems by means 
of the conception of conservation of en- 
ergy (Charlton), 250, 543 
Refining. New products of the petroleum 
industry (Field), 243, 95 
Reflectors. Determination of aperture phase 
errors in microwave reflectors (Cheng 
and Grusauskas), 260, 99 
Refractive temperature (Court), 247, 583 
Relative stopping power of gases for alpha 
particles from polonium ( Hatfield, Lock- 
envitz and Colby), 247, 133 
Relays. Magnetic amplifier characteristics 
neutral type (FitzGerald), 244, 415 

A preview of the Western Union system 
of radio beam telegraphy (Millar), 241, 
397 ; 242, 23 

The relay oscillator and related devices 
(Ives), 242, 243 

Unbalances of untransposed overhead lines 
(Gross), 254, 487 

Reproduction systems. Ferrography (At- 
kinson and Ellis), 252, 373 

A system for rapid reproduction of photo- 
graphic records (Brown, Blackmer and 
Kunz), 242, 203 

Research. The first hundred years of re- 
search at The Franklin Institute (Coul- 
son), 256, 1 

A neglected aspect of research (Coulson), 

241, 187 

Records of research (Jackson), 254, 355 

Research for better nutrition (Sherman), 

242, 1 

Research from the standpoint of the 
smaller business enterprise (Clamer), 
249, 367 

Research— its goal in industry (Groves), 
256, 27 

Research work of The Franklin Institute 
during World War II on airborne fire 
control apparatus (McClarren), 246,273 

A study of patent policies in educational 
institutions, giving specific attention to 
the Massachusetts Institute of Technol- 
ogy (McKusick), 245, 193, 271 

Teamwork in research (Tizard), 242, 5 

Techniques of editorial research in elec- 
trical engineering (Michaelson) , 247, 
245 

See Bartol Research Foundation Notes; 
Biochemical Research Foundation Notes ; 
Franklin Institute Laboratories Notes 
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Research laboratories. Some aspects of the 
function, organization and operation of 
industrial research and development lab- 
oratories (Chambers), 249, 287 
See Bartol Research Foundation Notes; 
Biochemical Research Foundation Notes ; 
Franklin Institute Laboratories Notes 
Residual stresses in heavy-wall cylinders 
(Faupel), 259, 405 

Resistance of plates with small electrodes 
(McCleskey), 253, 59 

Resonators. Microtron resonators (Kaiser), 
259, 25 

Rest lifetime. A determination of jt4-meso- 
tron rest lifetime and a verification of 
the relativistic expression for variation 
of lifetime with momentum (Seymour 
and Swann), 258, 277 

Rhodium. Radiations from radioactive rho- 
dium (105) (Mandeville and Shapiro), 
253, 145 

Robinson, Robert. Franklin Medal, 243, 169 
Rocket nozzle. Adiabatic flow of hydrogen 
gas through a rocket nozzle with and 
without composition change (Fenner and 
Altman), 245, 421 

Rocket planes. Preliminary calculation of 
the mass ratio, range and average co- 
efficients of efficiency of a long-distance 
stratospheric jet-plane (Krzywoblocki), 
241, 255 

Rodert, John A, Wetherill Medal, 241, 151 
Roller-chain drive. Strand vibrations in a 
roller-chain drive (Binder and Mize), 
247, 25 

Roller-sprocket impact. Impact between 
chain roller and sprocket in a chain 
drive (Binder and Covert), 245, 319 
Root convergence. Solution of algebraic 
equations (Aldrich), 256, 59 
Rotating disks. Stresses in turbine disks at 
high temperatures (Popov), 243, 365 
Rotating electrical machines. On the theory 
of a two-stage a-c. rotary amplifier 
(Mishkin), 260, 357 

Rotating sectors. Recent progress in solar 
furnaces for high-temperature research 
and development work (Conn), 257, 1 
Rotational coordinates. Cylindrical and ro- 
tational coordinate systems (Moon and 
Spencer), 252, 327 

Some coordinate systems associated with 
elliptic functions (Moon and Spencer), 
255, 531 


Rowand, Will H. Newcomen Medal, 256, 
563 

S 

Sampling. A sequential two sample life test 
(Epstein), 260, 25 

Saturating reactors. Feed-back in magnetic 
amplifiers (FitzGerald), 247, 223, 457 
Magnetic amplifier characteristics neutral 
type (FitzGerald), 244, 415 
Magnetic amplifier circuits neutral type 
(FitzGerald), 244, 249 
Some notes on the design of magnetic am- 
plifiers (FitzGerald), 244, 323 

Sawtooth function. Addendum and correc- 
tion to “Radio technology and the the- 
ory of numbers” (van der Pol) , 256, 265 
Radio technology and the theory of num- 
bers (van der Pol), 255, 475 

Saxton, Joseph. Some prominent members 
of The Franklin Institute. 2. Joseph 
Saxton, 1799-1873 (Coulson), 259, 277 

Scale models. Dimensional analysis : An ap- 
proach from transformation theory and 
a criterion for scaling model experiments 
(Decius), 245, 379 

Schelkunoff, Sergei A. Ballantine Medal, 
247, 601 

Schonland, Basil F. J. Cresson Medal, 249, 
413 

Science. Beauty, the ideal — of the arts and 
the sciences (Swann), 257, 431 
Emergent energy (Stromberg), 241, 323 
Is the universe planned? (Swann), 255, 
367 

The known and the imknown (Swann), 
259, 381 

The pyramid of physics (Herzberger), 
241, 229 

Science is not enough (Finch), 253, 201 
Science and the peace officer (Hoover), 
257, 263 

Science today and yesterday (Swann), 
251, 167 

Silicones: food for imagination (Mc- 
Gregor), 242, 93 
See Museum Notes 

“Science and Tomorrow” (symposium) 
Aeronautics (Hunsaker), 251, 48 
Astronomy (Struve), 251, 13' 

Basic standards in science (Condon), 251, 
103 

Better nutrition for more people (Sher- 
man), 251, 93 

Chemistry in the twentieth century 
(Urey), 251, 23 
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“Science and Tomorrow” (conf.) 

Cosmic rays (Swann), 251, 120 
Future developments in transportation 
(Kettering), 251, 109 
Homeostasis in the individual and society 
(Wiener), 251, 65‘ 

Materials (Erode), 251, 81 
Possible and probable future developments 
in communication (Buckley), 251, 58 
Progress of the physics of solids (Seitz), 
251, 156 

Science today and yesterday (Swann), 251, 
167 

Some prospects in the field of electronics 
(Zworykin), 251, 69 
Trends in analysis (Morse), 251, 33 
Twentieth century physics (Rabi), 251, 44 

Scintillation counting. The storage of en- 
ergy in some activated alkali halide phos- 
phors (Albrecht and Mandeville), 257, 
353' 

Screw threads. The Sellers or Franklin 
Institute standard screw thread (Sel- 
lers), 247, 95 

Secondary emission. Secondary electron 
emission from oxide-coated cathodes 
(Pomerantz), 241, 415; 242, 41 
Secondary electron emission by primary 
electrons in the energy range of 20 kilo- 
volts to 1.3 Mev (Miller and Porter), 
260, 31 

S£e Bartol Research Foundation Notes 

Sejournet, Jacques Yves Pierre. Wetherill 
Medal, 259, 352 

Sellers or Franklin Institute standard screw 
thread (Sellers), 247, 95 

Semiconductors and the transistor (Herold), 
259, 87 

Sensitivity of photographic materials. Mini- 
mum and maximum sensitivities of photo- 
graphic emulsions (Trivelli), 248, 225 
Studies in the sensitivity of photographic 
materials (Trivelli) : II. Effects on the 
shape of the characteristic curves of 
photographic emulsions, 241, 1; III. 
Intrinsic sensitivity, 241, 85 ; IV. A 
tentative explanation of the intrinsic sen- 
sitivity, 241, 315 ; V. The effective grain 
surface of latent-image formations, 242, 
103 

Sensitometry. Macroscopic sensitometry, 
opacity and photographic density, specu- 
lar and diffuse (Silberstein), 251, 359 
An objective method of specification for 


sensitometric curves of photographic pa- 
pers (Morrison), 243, 55 
Paucity of quanta rendering a silver halide 
grain developable (Silberstein), 251,263 
Studies in the sensitivity of photographic 
materials (Trivelli) : II. Effects on the 
shape of the characteristic curves of 
photographic emulsions, 241, 1 ; III. 
Intrinsic sensitivity, 241, 85; IV. A 
tentative explanation of the intrinsic 
sensitivity, 241, 315; V. The effective 
grain surface of latent-image formations, 

242, 103 

Separability. Separability in a class of co- 
ordinate systems (Moon and Spencer), 
254, 227 

Separibility conditions for the Laplace and 
Helmholtz equations (Moon and Spen- 
cer), 253, 585 

Sequential analysis. A sequential two sam- 
ple life test (Epstein), 260, 25 

Sequential switching circuits. The s 3 mthesis 
of sequential switching circuits (Huff- 
man), 257, 161, 275 

Servomechanisms. Analysis of nonlinear 
servos by phase-plane-delta method (Bu- 
land), 257, 37 

Application of circuit theory to the design 
of servomechanisms (Hall), 242, 279 
Carrier compensation for servomechanisms 
(Blanton), 250, 391, 525 
Compensation of feedback-control systems 
subject to saturation (Newton), 254, 
281, 391 

Hydraulic variable-speed transmissions as 
servomotors (Newton), 243, 439 
Operating modes of a servomechanism 
with non-linear friction (Lauer), 255, 
497 

Servo theory applied to frequency stabili- 
zation with spectral lines (Hershberger 
and Norton), 249, 359 
Stabilization of carrier-frequency servo- 
mechanisms (Sobczyk), 246, I. Gain- 
phase margin diagrams of controller 
characteristics, 21; II. Design formulae 
for proportional-derivative networks, 95 ; 
III. Methods of obtaining required car- 
rier phase-shift, 187 

A theory of multidimensional servo sys- 
tems (Golomb and Usdin), 253, 29 

Servomotors. Hydraulic variable-speed 
transmissions as servomotors (Newton), 

243, 439 

Severud, Fred N. Brown Medal, 254, 82 
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Shannon, Claude Elwood. Ballantine Medal, 
260, 70 

Shear modulus and viscosity relations in 
plastic materials (Swann), 259, 11 
Shells, theory of. Differential analyzer solu- 
tion for the stresses in a rotating bell- 
shaped shell (Meriam), 250, 115 
Sherman, Henry Clapp Franklin Medal, 
241, 250 

Shipbuilding. The “SS United States” 
(Gibbs), 256, 545 

Shock. On the flow behind an axially sym- 
metrical attached curved shock (Pai), 

257, 383 

Short pulses of direct current. Visual meas- 
urements of short pulses of direct cur- 
rent (Ordung), 245, 37 
Signal transmission. A general theory of 
linear signal transmission systems 
(Zadeh), 253, 293 

Silicones: food for imagination (Mc- 
Gregor), 242, 93 

Silver halide emulsions. Properties of an 
exponential size-frequency distribution of 
finite extent (Silberstein), 254, 221 
Silver mirrors. A study of chemically de- 
posited silver mirrors (Morgan and 
Myers), 246, 363 

Simulated service testing. Wind tunnels— 
why and where (Scarlott), 258, 257 
Size distribution. The distribution of par- 
ticle sizes (Kottler), 250, 339, 419 
Properties of an exponential size-frequency 
distribution of finite extent (Silber- 
stein), 254, 221 

Size effect. A yield criterion for ductile 
metals based upon atomic structure 
(Shaw), 254, 109 

Small arms. Rapid estimation method for 
long-pointed projectile trajectories (Pow- 
ley), 257, 221 

Smith, Cyril Stanley. Clamer Medal, 254, 82 
Smoke. Effects of smokes on atmospheric 
ionization (Hesseraer), 258, 31 
World’s biggest cleaning job (Houdry), 

258, 175 

Sodium hydroxide. pH-composition relations 
in the system NaaO-SiOa-HaO at 20® C. 
(Bacon and Wills), 258, 347 
Sodium silicate. pH-composition relations 
in the system NaaO-SiOa-Hd) at 20® C. 
(Bacon and Wills), 258, 347 
Soil. The earth and the fulness thereof 
(Bear), 254, 43 


Measurement of the dielectric properties 
of soils and water at 3.2 cm wave length 
(Straiten and Tolbert), 246, 13 

Solar furnaces. Recent progress in solar 
furnaces for high-temperature research 
and development work (Conn), 257, 1 

Solar radiation. Radio astronomy (Klinger) , 
256, 353 

Solid state physics Progress of the physics 
of solids (Seitz), 251, 156 
Secondary electron emission by primary 
electrons in the energy range of 20 kilo- 
volts to 1.3 Mev (Miller and Porter), 
260, 31 

Sound systems. Wireless sound systems 
(Hargens), 260, 351 

Southworth, George Clark. Ballantine 
Medal. 243, 248 
Levy Medal, 241, 250 

Space car. Planetary properties of fast cars 
(Zahm), 245, 331 

Space charge limitations. The electron me- 
chanics of induction acceleration (Rajch- 
man and Cherry), 243, 261, 345 

Space trajectories. Analysis of nonlinear 
systems with more than one degree of 
freedom by means of space trajectories 
(Ku), 259, 115 

Spanner, Hans J. Brown Medal, 257, 497 

Sparks. The mechanism of lightning dis- 
charge (Loeb), 246, 123 

Specific heat. The thermodynamics of criti- 
cal phenomena in gases (Lee), 256, 245 

Specific-surface determinations of uranium 
dusts by low-temperature adsorption of 
ethane (Lauterbach, Laskin and Leach), 
250, 13 

Spectral radiation involved in photoreac- 
tivation of ultraviolet-irradiated cultures 
of micro-organisms (Ejiowles and 
Taylor), 252, 217 

Spectrophotometry. A photometric investi- 
gation of dust (Spencer and Malkiel), 
245, 389 

Spectroradiometric curves. Analytic repre- 
sentation of experimental spectroradio- 
metric curves (Moon and Spencer), 244, 
441 

Spherical error. Correction of spherical 
error of a pendulum (Bush and Jack- 
son), 252, 463 

Note on “Correction of spherical error of 
a pendulum” (Bush and Jackson)^ 253, 
66 
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Spherical shells. Stress analysis of a hemi- 
spherical pressure vessel head under 
concentric loads (Malkin), 251, 247 
Spheroidal wave functions. The oblate 
spheroidal wave functions (Leitner and 
Spence), 249, 299 

Sprocket and chain. Impact between chain 
roller and sprocket in a chain drive 
(Binder and Covert), 245, 319 

Strand vibrations in a roller-chain drive 
(Binder and Mize), 247, 25 
Squirrel-cage rings. Disturbances in the 
induction machine due to broken squirrel- 
cage rings (Mishkin), 259, 133 
Stability. On the stability of parallel flows 
with respect to periodic disturbances 
(Pai),259, 197 

Stabilization of carrier-frequency servo- 
mechanisms (Sobczyk), 246, I. Gain- 
phase margin diagrams of controller 
characteristics, 21 ; II. Design formulae 
for proportional-derivative networks, 95 ; 
III, Methods of obtaining required 
phase-shift, 187 

Stackel determinant. Solutions of some par- 
tial differential equations (with tables) 
(Weinberg), 252, 43 

Standardization. Basic standards in science 
(Condon), 251, 103 

The Sellers or Franklin Institute standard 
screw thread (Sellers), 247, 95 
Stanley, Wendell Meredith. Franklin Medal, 
245, 178 

Stationary solutions of certain nonlinear dif- 
ferential equations (Minorsky), 254, 21 
Statistics. A sequential two sample life test 
(Epstein), 260, 25 

Steady forced vibration of a non-conservative 
system with variable mass; a pumping 
system (Ayre, Jacobsen and Phillips), 
250, 315 

Steady-state heat flow. Mixed boundary 
value problems in potential theory 
(Huth), 257, 121 

Steady-state inverse transforms. Analysis 
of network response to periodic waves 
(Seal), 257, 13 

Steam boats. Robert Fulton’s first steam- 
boat (Spratt), 249, 435 
Steam engines. Early steam engines in 
America (Coulson), 243, 219 
Steam turbines. An early marme steam 
turbine proposal (Spratt), 258, 1 


Steel. Development, principles and applica- 
tions of interrupted quench hardening 
(Harvey), 255, 93 

Steins, Carleton K. Henderson Medal, 260, 

70 

Step quenching. Development, principles, 
and applications of interrupted quench 
hardening (Harvey), 255, 93 

Sterilization. Killing air-borne respiratory 
micro-organisms with germicidal energy 
(Luckiesh, Taylor and Knowles), 244, 
267 

Stoner, Arthur M. Certificate of Merit, 
253, 81 

Stookey, S. Donald. Wetherill Medal, 255, 

71 

Story of aids to navigation (Coulson), 248, 
273 

Story of The Franklin Institute (Robins), 
247, 543 

Stradivarius. Analysis of a varnish used by 
Stradivarius (Michelman), 247, 569 

Strain. Numerical transformation proce- 
dures in contmuous beam analysis 
(Benscoter), 244, 15 

Plastic stress-strain relations under radial 
and non-radial combined stress loading 
(Marin and Sauer), 256, 119 
A principal stress method of stress analy- 
sis (Maris), 244, 27 

Shear modulus and viscosity relations in 
plastic materials (Swann), 259, 11 
Strain energy in greatly deformed elastic 
or inelastic anisotropic engineering met- 
als (Swainger), 245, 501 

Stream function. On the flow behind an 
axially symmetrical attached curved 
shock (Pai), 257, 383 

Strength of materials. The compound cyl- 
inder and the strength problem (Mac- 
Gregor and Coffin), 243, 391 
Plastic stress-strain relations under radial 
and non-radial combined stress loading 
(Marin and Sauer), 256, 119 
Some formulas for large deflections of 
beam columns (Saelman), 257, 125 
Stresses in turbine disks at high tempera- 
tures (Popov), 243, 365 
Symmetrically loaded circular plates 
(Stippes and Beckett), 257, 465 
A yield criterion for ductile metals based 
upon atomic structure (Shaw), 254, 109 

Strength-distribution curves. Insulation var- 
iability (Holmes), 245, 159 
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Stress. The compound cylinder and the 
strength problem (MacGregor and Cof- 
fin), 243, 391 

On the so-called principle of least work 
method (Krzywoblocki), 243, 187; II, 
244, 465 

Partially plastic thick-walled tubes (Mac- 
Gregor, Coffin and Fisher), 245, 135 
Plastic stress-strain relations under radial 
and non-radial combined stress loading 
(Marin and Sauer), 256, 119 
A principal stress method of stress analy- 
sis (Maris), 244, 27 

Shear modulus and viscosity relations in 
plastic materials (Swann), 259, 11 
Strain energy in greatly deformed elastic 
or inelastic anisotropic engineering met- 
als (Swainger), 245, 501 
Stress analysis of a hemispherical pres- 
sure vessel head under concentric Hne 
loads (Malkin), 251, 247 
Stresses in turbine disks at high tempera- 
tures (Popov), 243, 365 
Symmetrical thermal bending of circular 
disks with power function profile (Herr- 
mann), 259, 421 

Three-dimensional stress functions (Lang- 
haar and Stippes), 258, 371 
Triaxial plastic stress-strain relations for 
an aluminum alloy 14S-T4 (Marin and 
Wiseman), 260, 397 

Stress-strain relations. On the so-called 
principle of least work method (Krzy- 
woblocki), 243, 187; II, 244, 465 
Stress-strain relations in the plastic range 
for biaxial stresses (Marin), 248, 231 
Triaxial plastic stress-strain relations for 
an aluminum alloy 14S-T4 (Marin and 
Wiseman), 260, 397 

Workhardening of metals~a general the- 
ory (Freudenthal), 248, 523 

String-net analog for the numerical solution 
of the equations of Laplace and Poisson 
(Tea), 258, 287 

Structural analysis. Additional interpreta- 
tions of the solution of the straight 
beam differential equation (Borg), 250, 
249 

Application of Maclaurin series to the 
analysis of beams in bending (Hetenyi), 
254, 369 

Buckling of continuous beams on elastic 
supports (Saibel), 253, 563' 


Recent progress in the plastic methods of 
structural analysis (Symonds and Neal), 
252, 383', 469 

Some formulas for large deflections of 
beam columns (Saelman), 257, 125 
Vibrations of a continuous beam under a 
constant moving force (Saibel and Lee), 

254, 499 

Structural design. Certain aspects of the 
problem of efficient structural design 
(Klein), 260, 107 

The valved-tremie applied to subaqueous 
concrete structures (Hunicke), 252, 105 
Wind extremes as design factors (Court), 
256, 39 

Substance of management, The (Purves), 
248, 105 

Superposition or mixture of simple quantic 
characteristic curves of photographic 
emulsion layers ( Silberstein) , 252, 309 

Surface phenomena. Contact potential dif- 
ferences (Patai and Pomerantz), 252, 
239 

Surface-fitting. Construction of alignment 
nomogram from empirical data (Lo-Ho), 
245, 227 

Surging. A study of surging in fan or com- 
pressor systems (Binder), 241, 125 

Svedberg, The. Franklin Medal, 247, 405 

Switching circuits. The folded tree (Burks, 
McNaughton, Pollmar, Warren and 
Wright), 260, 9, 115 
The synthesis of sequential switching cir- 
cuits (Huffman), 257, 161, 275 

Symmetric functions. Note on the use of 
symmetric functions in the solution of 
linear differential equations with con- 
stant coefficients (Goland and Luke), 
244, 221 

Symmetry. Symmetrical bi-modal frequency 
curves (Gottschalk) , 245, 245 

Synchronous machines. Nonlinear analysis 
of electro-mechanical problems (Ku), 

255, 9 

Synthesis of a nonlinear dynamic vibration 
absorber (Roberson) , 254, 205 

Synthetic language. Languages for science 
(Moon and Spencer), 246, 1 

T 

Target tracking. Aerodynamic pursuit 
curves for overhead attacks (Handel- 
man), 247, 205 



Target tracking {cont.) 

The basis for the optimum aided-tracking 
time constant (Mechler, Russell and 
Preston), 248, 327 

Technical and tactical features of radar 
(DeWitt), 241, 97 

Targets. The dynamics of nuclear reactions 
(Mandeville), 244, 385 
Taylor, Craig Lee. Levy Medal, 258, 56 
Taylor, H. Birchard. Cresson Medal, 253, 
513 

Technology. Science is not enough (Finch), 
253, 201 

See Franklin Institute Laboratories Notes ; 
Museum Notes 

Telefax. A preview of the Western Union 
system of radio beam telegraphy 
(Millar), 241, 397; 242, 23 
Telegraphy, A preview of the Western 
Union system of radio beam telegraphy 
(Millar), 241, 397; 242, 23 
Telescopes. The effective path length 
through a vertical cosmic-ray telescope 
(Witmer and Pomerantz), 246, 293 
Television. Possible and probable future 
developments in communication (Buck- 
ley), 251, 58 

Some prospects in the field of electronics 
(Zworyldn), 251, 69 

Television (Zworykin), 244, 131 
Temperature scale. Thermodynamics, part 
II: Work, heat, and temperature con- 
cepts, and an examination of the tem- 
perature scale (Finck), 245, 365 
Tension. Beams of metal or wood subjected 
to millions of reversals of compression 
and tension ( 0 ”^ = — (t#) or to longtime 
steady compression longitudinally (Lam- 
berg), 259, 335 

Tension testing. Workhardening of metals 
— a general theory (Freudenthal), 248, 
523 

Tension-torsion testing. Stress-strain rela- 
tions in the plastic range for biaxial 
stresses (Marin), 248, 231 
Tensor analysis. Applications of tensor 
analysis to elasticity and piezoelectricity 
(Jurmain), 245, 475 

Detailed example of interconnecting piece- 
wise solutions (Kron), 259, 307 
Terrestrial physics. The present status of 
atmospheric electricity (Swann), 260, 
283 

Terzaghi, Charles. Brown Medal, 241, 151 


Testing. Wind tunnels— why and where 
(Scarlott), 258, 257 

Theoretical mechanics. Additional interpre- 
tations of the solution of the straight 
beam differential equation (Borg), 250, 
249 

Energy fluctuations in a van der Pol 
oscillator (Minorsky), 248, 205 
Theoretical physics. The p 3 rramid of physics 
(Herzberger), 241, 229 
Theory of columns. On torsional-flexural 
buckling of columns (Langhaar), 255, 
101 

Theory of numbers. Addendum and correc- 
tion to “Radio technology and the theory 
of numbers” (van der Pol), 256, 265 
Radio technology and the theory of num- 
bers (van der Pol), 255, 475 
Theory of oscillations. On asynchronous 
action (Minorsky), 259, 209 
Thermal stresses. Symmetrical thermal 
bending of circular disks with power 
function profile (Herrmann), 259, 421 
Thermionic emission. Secondary electron 
emission from oxide-coated cathodes 
(Pomerantz), 241, 415; 242, 41 
Thoria as a cathode emitter (Danforth), 
251, 515 

Thermionic ion generation. Climate control 
through ionization (Martin), 254, 267 
Thermodynamics. Deformation in relation 
to time, pressure and temperature (Nut- 
ting), 242, 449 

The equation of polytropic process of real 
gases (Malic), 259, 235 
Discussion of “On the second law from 
the standpoint of the equation of state” 
(Prigogine, Van Rysselberghe and 
Finck), 247, 497 

An equation of state for a system with a 
single type of transformation (Finck), 
243, 117 

On metastable states of equilibrium in 
thermodynamics (Finck), 243, 1 
Thermodynamic properties of reactive gas 
mixtures (Campbell), 251, 437 
Thermodynamics, part I: The second law 
from the standpoint of the equation of 
state (Finck), 245, 301 
Thermodynamics, part II: Work, heat, 
and temperature concepts, and an ex- 
amination of the temperature scale 
(Finck), 245, 365 

The thermodynamics of critical phenomena 
in gases (Lee), 256, 245 
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Thickness meter. Resistance of plates with 
small electrodes (McCleskey), 253, 59 
Thin metallic films. Electron diffraction 
studies of etched Au leaf films (Stauder 
and Weber), 251, 351 
Thorium. Polarization in thorium oxide 
crystals (Danforth and Bodine), 260, 
467 

Thoria as a cathode emitter (Danforth), 
251, 515 

Three-phase power systems, Transient anal- 
ysis of (Gross and Rabins), 251, 333, 
521 

Threonine. The reaction of formaldehyde 
with D-threonine (Carpenter), 255, 209 
Thunderstorms. Atmospheric electricity and 
lightning (Frenkel), 243, 287 
Experimental lightning research (No- 
rinder), 253, 471 

Lightning protection since Franklin’s day 
(McEachron), 253, 441 
Prejudice against the introduction of light- 
ning rods (Cohen), 253, 393 
Some aspects and recent results of elec- 
tromagnetic effects of thunderstorms 
(Norinder), 244, 109, 167 
The work of Benjamin Franklin on thun- 
derstorms and the development of the 
lightning rod (Schonland), 253, 375 
Time standards. Servo theory applied to 
frequency stabilization with spectral 
lines (Hershberger and Norton), 249, 
359 

Tiselius, Arne. Franklin Medal, 260, 535 
Titanium. How commercial titanium and 
zirconium were born (Kroll), 260, 169 
Tizard, Henry Thomas. Franklin Medal, 
241, 250 

Torsion. On torsional-flexural buckling of 
columns (Langhaar), 255, 101 
Tracers. The use of C“ and C“ in medical 
research (Wilson), 244, 209 
Tracking control. The basis for the opti- 
mum aided-tracking time constant 
(Mechler, Russell and Preston), 248, 
327 

Trajectory computation. Rapid estimation 
method for long-pointed projectile tra- 
jectories (Powley), 257, 221 
Transducers. Ultrasonic delay lines. I 
(Huntington, Emslie and Hughes), 245, 
1 

Ultrasonic delay lines. 11 (Emslie, Hunt- 
ington, Shapiro and Benfield), 245, 101 


Transformation theory. Dimensional analy- 
sis: An approach from transformation 
theory and a criterion for scaling model 
experiments (Decius), 245, 379 

Transformations. An equation of state for 
a system with a single type of trans- 
formation (Finck), 243, 117 
Numerical transformation procedures in 
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